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(54) ELECTRO-OPTICAL DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve pattern 
accuracy in a semiconductor film pattern that 
constitutes pixel switching TFTs(Thin Film Transistors) 
and light resistance while making the laminate body 
surface on a substrate flat by digging grooves on the 
substrate for an electro-optical device such as a liquid 
crystal display or the like. 

SOLUTION: The electro-optical device is provided with, 
on a TFT array substrate (10), pixel electrodes (9a), 
TFTs (30) that are connected to the electrodes and 
wiring such as scanning lines (3a) that are connected to 
the TFTs. A semiconductor film pattern including the 
channel regions of the TFTs is arranged in the grooves 
that are dug on the substrate and dummy patterns (201) 
are formed from the same film of the TFTs beside the 
semiconductor film pattern in the grooves. 
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' * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. 
So the translation may not reflect tiie original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] The electro -optic device characterized by 
having a pixel electrode, the thin film transistor 
connected to this pixel electrode, and wiring 
connected to this thin film transistor, arranging 
the semi-conductor film pattern which includes 
the channel field of said thin film transistor in 
Mizouchi dug in said substrate, and forming the 
dummy pattern in said Mizouchi on a substrate at 
the side of said semi conductor film pattern. 
[Claim 2] Said dummy pattern is an electro-optic 
device according to claim 1 characterized by being 
arranged at both the sides of said semi-conductor 
film pattern in said.Mizouchi. 
[Claim 3] Said dummy pattern is an electro-optic 
device according to claim 1 or 2 characterized by 
being arranged on the side attachment wall of said 
slot. 

[Claim 4] Said dummy pattern is an electro optic 
device given in any 1 term of claims 1-3 
characterized by being arranged on the pars 
basilaris ossis occipitalis of said slot. 
[Claim 5] Said dummy pattern is an electro-optic 
device given in any 1 term of claims 1-4 

characterized, by consisting of the same film as 

said semi-conductor film pattern. 
[Claim 6] Said dummy pattern is an electro optic 
device given in any 1 term of claims 1-5 
characterized by consisting of sihcon film. 
[Claim 7] Said dummy pattern is an electro-optic 
device given in any 1 term of claims 1-6 partially 
characterized by conductivity being low at least as 
compared with said semi-conductor film patteirn. 
[Claim 8] Said dummy pattern is an electro-optic 
device according to claim 7 characterized by said 
conductivity being low in the part which counters 
said scanning line at least including the scanning 
line with which said wiring was connected to the 
gate electrode by which opposite arrangement is 
carried out to said channel field. 
[Claim 9] Said dummy pattern is an electro-optic 
device given in any 1 term of claims 1-7 
characterized by avoiding the plane region which 
counters said scanning line, and being arranged 
including the scanning line with which said wiring 
was connected to the gate electrode by which 
opposite arrangement is carried out to said 
channel field. 



[Claim 10] Said dummy pattern is an electro optic 
device given in any 1 term of claims 1-9 which 
function also as one electrode among the capacity 
electrodes of the pair which builds storage 
capacitance to said pixel electrode, and are 
characterized by having further the electrode of 
another side by which opposite arrangement was 
carried out through the dielectric film at said 
dummy pattern. 

[Claim 11] It is the electro-optic device according 
to claim 10 which said dummy pattern is installed 
from the drain field of said semi conductor film 
pattern, and is characterized by one [ said ] 
electrode being a pixel potential side capacity 
electrode. 

[Claim 12] The electrode of said another side is an 
electro optic device according to claim 10 or 11 
characterized by consisting of a light- shielding 
film containing a metal or an alloy. 
[Claim 13] The electrode of said another side is an 
electro optic device given in any 1 term of claims 
10-12 characterized by being located on said 
substrate at the upper layer side of one [ said ] 
electrode, and being located in a lower layer side 
rather than said scanning line including the 
scanning line with which said wiring was 
connected to the gate electrode by which opposite 
arrangement is carried out to said channel field. 
[Claim 14] The electrode of said another side is an 
electro-optic device according to claim 13 
characterized by being a fixed potential side 
capacity electrode. 

[Claim 15] Said dielectric film is an electro-optic 
device given in any 1 term of claims 10-14 
characterized by consisting of the same film as the 
gate dielectric film which intervenes between the 
gate electrode of said thin film transistor, and said 
chaniiel field: 

[Claim 16] The manufacture approach of the 
electro-optic device characterized by having the 
process which is the manufacture approach of an 
electro -optic device of manufacturing the 
electro-optic device of a publication in any 1 term 
of claims 1-15, and trenches said substrate, and 
the process which uses the same resist for said 
Mizouchi and forms said semi-conductor film 
pattern and said dummy pattern in coincidence by 
photolithography processing and etching 
processing at him. 

[Claim 17] The electro-optic device characterized 
by having a pixel electrode, the thin film 
transistor connected to this pixel electrode, and 
wiring connected to this thin film transistor, 
arranging the semi-conductor film pattern which 
includes the channel field of said thin film 
transistor in Mizouchi dug in said substrate, and 
forming the film of light absorption nature in said 
Mizouchi on a substrate at the side of said 
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semi-conductor film pattern. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to 
the technical field of the electro-optic device of a 
active-matrix drive method, and belongs to the 
electro-optic device of the format especially 
equipped with the thin film transistor for pixel 
switching (TFT is called suitably below Thin Film 
Transistor*) into the laminated structure on a 
substrate, and the technical field of the 
manufacture approach. 
[0002] 

[Background of the Invention] In the electro-optic 
device of a TFT active-matrix drive format, if 
incident light is irradiated by the channel field of 
TFT for pixel switching established in each pixel, 
optical leakage current will occur in excitation by 
light, and the property of TFT will change. It 
becomes important to shade the incident light to 
the channel field and its boundary region of TFT 
especially, in the case of the electro optic device for 
the light valves of a projector, since the 
reinforcement of incident light is high, then, the 
light- shielding film which specifies the opening 
field of each pixel conventionally established in 
the opposite substrate or it is constituted so that 
the starting channel field and its boundary region 
may be shaded with the data line which consists of 
metal membranes, such as aluminum (aluminum), 
while passing through a TFT top on a TFT array 
substrate. Furthermore, the Ught- shielding film 
which consists of a refractory metal may be 
prepared also in the location which counters the 
TFT bottom on a TFT array substrate. Thus, if a 
light- shielding film is prepared also in the TFT 
bottom, when the rear face reflected light from a 
TFT array substrate side and two or more 
electro-optic devices are combined through prism 
etc. and it constitutes one optical system, it can 
prevent that return light, such as incident light 
which runs through prism etc., carries out 
incidence to TFT of the electro-optic device 
concerned from other electro-optic devices. 
[0003] On the other hand, in this kind of 
electro-optic device, it becomes backbone for 
flattening of the front face facing electrooptic 
material, such as liquid crystal, to operate the 
electrooptic material concerned good. For this 
reason, the technique of attaining flattening in the 
layered product front face finally formed on a 
substrate is also developed by establishing a slot 
in a substrate and conventionally, embedding TFT 
and its wiring into it. 

[0004] Moreover, generally by the manufacture 
approach of this kind of electro-optic device, the 
technique which forms TFT for pixel switching. 



the scanning Une, the data line, etc. is adopted by 
forming on a substrate various kinds of electric 
conduction film and semi conductor film which 
have a predetermined pattern using 
photolithography processing and etching 
processing. 
[0005] 

[Problem(s) to be Solved by the Invention] 
However, if both technique of trenching the 
substrate like **** and attaining flattening, and 
maniifactiuring technology using photolithography 
processing etc. are adopted, in case the mask of a 
predetermined pattern wiQ be used and the resist 
of a predetermined pattern will be formed during 
photolithography processing, when the halation 
resulting from tiie level difference or slant face of 
a slot arises and the light for exposure turns to the 
side of a resist, although it is said thin that the 
pattern of a resist becomes, there is a trouble. And 
the degree of such halation changes in three 
dimension according to the physical relationship 
of the level difference of a slot, a slant face, and 
the resist pattern that should be formed. 
Therefore, generally the semi-conductor film 
pattern and electric conduction film pattern which 
are formed of the etching processing through the 
resist pattern obtained by doing in this way not 
only become thin, but will have 
three-dimension-irregularity irregularly, and its 
nonuniformity of how to become thin is also large. 
For this reason, it cannot be coped with with tiie 
simple technique of leaving a resist more thickly 
supposing a resist becoming thin by halation. 
[0006] Furthermore, according to the technique of 
trenching the substrate like **** and attaining 
flattening, especially, when the powerful incident 
light and return light like a projector appUcation 
are the application by which incidence is ciarried 
out, possibility of arriving at the channel field of 
TFT as internal reflection light or a multiple echo 
light becomes high by reflecting on the level 
difference and slant face of such an optical fang 
furrow. That is, when a substrate is trenched in 
this way, even if it covers TFT a top and the 
bottom using various kinds of light- shielding films 
mentioned above, it will not be enough to prevent 
the internal reflection light or multiple echo hght 
resulting from the slot concerned, and optical 
leakage current will occur. And it takes for 
attaining highlyminute-izing of an electro-optic 
device, or detailed-ization of a pixel pitch in order 
to meet a general request called 
high-definition-izing of a display image in recent 
years, and it takes for raising the optical 
reinforcement of incident hght that a still brighter 
image should be displayed, it becomes more 
difficult to give sufficient protection from light, 
and the trouble that a flicker, a cross talk, display 
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nonuniformity, etc. will arise and the grace of a 
display image will fall by change of the transistor 
characteristics of TFT after all is. 
[0007] This invention is made in view of the 
trouble mentioned above, and while having the 
structure where flattening on the front face of a 
layered product on a substrate was attained by 
trenching a substrate, the pattern precision in the 
semi-conductor film pattern which constitutes 
TFT for pixel switching makes it a technical 
problem to offer the electro-optic device which was 
highly excellent in lightfastness, and its 
manufacture approach. 
[0008] 

[Means for Solving the Problem] In order that the 
electro-optic device of this invention may solve the 
above-mentioned technical problem, on the 
substrate, it has a pixel electrode, the thin film 
transistor connected to this pixel electrode, and 
wiring connected to this thin film transistor, the 
semi-conductor film pattern which includes the 
channel field of said thin film transistor in 
Mizouchi dug in said substrate is arranged, and 
the dummy pattern is formed in said Mizouchi at 
the side of said semi-conductor film pattern. 
[0009] According to the electro-optic device of this 
invention, the drive by the active -matrix drive 
method can be performed by carrying out 
switching control by the thin film transistor by 
which the pixel electrode was connected to this. 
And since the semi-conductor film pattern which 
includes the channel field of a thin film transistor 
in Mizouchi dug in the substrate is arranged, the 
level difference resulting from the thin film 
transistor in the layered product firont face built 
on a substrate in the- electro-op tic - device 
concerned or its wiring can be reduced. And the 
dummy pattern ' is formed in the side of a 
semi-conductor film pattern in Mizouchi. For this 
reason, in case patterning of the semi-conductor 
film pattern concerned is carried out by 
photolithography processing and etching 
processing, the mask part for dummy pattern 
formation can remove the Ught for exposure 
reflected on the level difference or slant face of a 
slot. That is, by reducing the halation 
effectiveness resulting firom the level difference or 
slant face of a slot, the pattern precision of the 
resist for semi-conductor film pattern formation 
increases, and the pattern precision in the 
semi-conductor film pattern obtained by 
subsequent etching also increases. Therefore, 
while attaining detailed-ization of a 
semi-conductor film pattern including a channel 
field, it becomes possible by reducing the variation 
in this semi-conductor fihn pattern to attain 
detailed-ization of a pixel pitch. And since the 
dummy pattern is especially formed in the side of 



a semi-conductor film pattern in Mizouchi , it can 
prevent partially at least that the internal 
reflection light which originates in the level 
difference or slant face of a slot at the time of the 
actuation after manufacture , and multiple echo 
light tend to arrive at a channel field effectively by 
absorption or reflection by the dummy pattern 
concerned . 

[0010] In addition, it is the semantics by which a 
semi-conductor fQm pattern may be directly 
arranged by Mizouchi in this application dug 
[ "the semi-conductor film pattern is arranged at 
Mizouchi dug in the substrate", and ] in the 
substrate, and a semi-conductor film pattern may 
be arranged at Mizouchi dug in the substrate 
through other 1 or two or more film, such as an 
interlayer insulation film. It is the large semantics 
that a slot is shown in front faces, such as an 
interlayer insulation film by which the laminating 
was carried out in short the substrate front face 
which makes the substrate front face of a 
semi-conductor film pattern, or on this, and the 
semi-conductor fihn pattern is arranged at this 
Mizouchi. Furthermore, in Mizouchi in this 
application who includes [ "the dximmy pattern is 
formed in the side of a semi-conductor film pattern 
in Mizouchi", and ] a pars basilaris ossis 
occipitalis and a side attachment wall, it is the 
semantics that some dummy patterns [ at least ] 
are formed in the side of one side of a 
semi-conductor film pattern, or both. 
[001 1] Adopting the structure of trenching a 
substrate and attaining flattening according to the 
electro-optic device of this invention, these results, 
the situation where the pattern precision of a 
semi-conductor film pattern falls by -the halation 
in a production process is prevented effectively, 
and it becomes possible to raise the lightfastness 
after manufacture moreover. Therefore, 
electrooptic material can be operated good by 
flattening, detailed-ization of a pixel pitch can be 
attained by the thin film transistor with the 
semi-conductor film pattern excellent in pattern 
precision, even if it is under a severe condition in 
which powerful incident light and return light 
moreover carry out incidence, the switching 
control of the pixel electrode can be carried out 
good by the thin film transistor by which optical 
leakage current was reduced, and finally a display 
of an image bright and high definition by high 
contrast is attained by this invention. 
[0012] In the mode of 1 of the electro optic device 
of this invention, said dummy pattern is arranged 
at both the sides of said semi conductor film 
pattern in said Mizouchi. 

[0013] according to this mode , in Mizouchi , since 
it be arrange at both the sides of a semi conductor 
film pattern , in case patterning of the 
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semi-conductor film pattern concerned be carry 
out by photolithography processing and etching 
processing , a dxunmy pattern can remove the 
light for exposure reflect on the level difference or 
slant face of a slot by the mask part for dummy 
pattern formation arrange at both the sides of a 
semi conductor film pattern , and can reduce the 
halation effectiveness further . And since the 
dummy pattern is especially formed in both the 
sides of a semi -conductor film pattern, it can 
prevent much more effectively that the internal 
reflection light which originates in the level 
difference or slant face of a slot at the time of the 
actuation after manufacture, and multiple echo 
light tend to arrive at a channel field by the 
dummy pattern concerned. 

[0014] In other modes of the electro-optic device of 
this invention, said dummy pattern is arranged on 
the side attachment wall of said slot. 
[0015] According to this mode , since it be arrange 
on the side attachment wall of a slot , in case 
patterning of the semi-conductor film pattern 
concerned be carry out by photolithography 
processing and etching processing , a dummy 
pattern can remove the light for exposure reflect 
on the level difference or slant face of a slot by the 
mask part for dummy pattern formation arrange 
on the side attachment wall of a slot , and can 
reduce the halation effectiveness further . And 
since the dummy pattern is especially formed on 
the side attachment wall of a slot, it can prevent 
much more effectively that the internal reflection 
light which originates in the level difference or 
slant face of a slot at the time of the actuation 
after manufacture, and multiple echo light tend to 
- arrive at a channel field by the dummy pattern 
concerned. 

[0016] In other modes of the electxo-optic device of 
this invention, said dummy pattern is arranged on 
the pars basilaris ossis occipitalis of said slot. 
[0017] According to this mode, since it is arranged 
on the pars basilaris ossis occipitalis of a slot, a 
dummy pattern can remove the Ught for exposure 
reflected on the level difference or slant face of a 
slot by the mask part for dummy pattern 
formation arranged on the side attachment wall of 
a slot, in case patterning of the semi conductor 
film pattern concerned is carried out by 
photolithography processing and etching 
processing. And since the dummy pattern is 
especially formed on the pars basilaris ossis 
occipitalis of a slot, it can prevent effectively that 
the internal reflection light which originates in 
the level difference or slant face of a slot at the 
time of the actuation after manufacture, and 
multiple echo light tend to arrive at a channel 
field by the dummy pattern concerned. 
[0018] Said dummy pattern consists of the same 



film as said semi conductor film pattern in other 
modes of the electro-optic device of this invention. 
[0019] Since a dummy pattern consists of the 
same film as said semi-conductor film pattern 
according to this mode, the process additional 
although a dummy pattern is formed is 
unnecessary. Since especially the hght absorption 
properties (wavelength property etc.) in a channel 
field become the same as that of it of a dummy 
pattern and they can absorb the fi-equency 
component which is easy to be absorbed in a 
channel field among the internal reflection light 
which originates in the level difference or slant 
face of a slot at the time of the actuation after 
manufacture, or multiple echo light by the dummy 
pattern concerned, they are very advantageous. 
[0020] Said dummy pattern consists of silicon film 
in other modes of the electro-optic device of this 
invention. 

[0021] According to this mode, in the side of a 
semi conductor film pattern, light can be reduced 
with the dummy pattern which consists of sihcon 
film, such as polish recon film and amorphous 
silicon film. 

[0022] In other modes of the electro-optic device of 
this invention, said dummy pattern has partially 
low conductivity at least as compared with said 
semi-conductor film pattern. 

[0023] this voice the parasitic capacitance 
between both if it depends like, since a dummy 
pattern will be low conductivity, even if it narrows 
the distance between layers and carries out 
opposite arrangement in the layered product [ film 
/ a dximmy pattern, wiring of the scanning line etc., 
or / other / electric conduction ] on a substrate - 
most - or since it does not become a-problem at all, 
it is advantageous. 

[0024] Including the scanning line with which said 
wiring was connected to the gate electrode by 
which opposite arrangement is carried out to said 
channel field, in the part which coxmters said 
scanning line at least, said conductivity may 
constitute said dummy pattern fi-om this mode so 
that low. 

[0025] thus, the parasitic capacitance between the 
scanning line and a dummy pattern since a 
dummy pattern wUl be low conductivity in the 
part concerned which counters although opposite 
arrangement of a dummy pattern and the 
scanning line is carried out through an interlayer 
insulation film etc. if constituted •- most - or it 
does not become a problem at all. 
[0026] Or in other modes of the electro-optic device 
of this invention, including the scanning line with 
which said wiring was connected to the gate 
electrode by which opposite arrangement is 
carried out to said channel field, said dummy 
pattern avoids the plane region which counters 
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said scanning liae, and is arranged. 
[0027] Since according to this mode a dummy 
pattern avoids the plane region which counters 
the scanning line and is arranged, even if a 
dummy pattern is conductivity, the parasitic 
capacitance between the scanning line and a 
dummy pattern does not pose a problem at all. 
Furthermore, by constituting the dummy pattern 
concerned from electric conduction film, since it 
can use as other electrodes, a part of other 
components, wiring, etc., it is convenient. 
[0028] In other modes of the electro-optic device of 
this invention, said dummy pattern functions also 
as one electrode among the capacity electrodes of 
the pair which builds storage capacitance to said 
pixel electrode, and equips said dummy pattern 
with the electrode of another side by which 
opposite arrangement was carried out through the 
dielectric film further. 

[0029] this voice - if it depends like, since storage 
capacitance is built, the potential maintenance 
property in a pixel electrode will be markedly 
looked like [ a pixel electrode ], and will be raised 
to it. And since one electrode and dummy pattern 
of such storage capacitance are combination, it is 
very advantageous when attaining simplification 
of a laminated structure and a manufacture 
process. 

[0030] Said dummy pattern is installed from the 
drain field of said semi-conductor film pattern, 
and one [ said ] electrode may consist of modes 
which have this storage capacitance so that it may 
be a pixel potential side capacity electrode. 
[0031] Thus, if constituted, the structure of 
operating the dummy pattern installed from the 
. - - -semi-conductor film pattern also as - a pixel 
potential side capacity electrode wiU be acquired 
comparatively simply. 

[0032] The electrode of said another side may 
consist of modes which have this storage 
capacitance so that it may consist of a 
light- shielding film containing a metal or an alloy. 
[0033] Thus, if constituted, the electrode of 
another side which consists of a light-shielding 
film containing a metal or an alloy, and both with 
a dummy pattern will enable it to raise the 
protection-from light engine performance further. 
As a light- shielding film containing a metal or an 
alloy, the metal simple substance containing at 
least one of refractory metals, such as Ti 
(titanium), Cr (chromium), W (tungsten), Ta 
(tantalum), Mo (molybdenum), and Pb (lead), an 
alloy, metal silicide, a polysilicon side, the thiiig 
that carried out the laminating of these are 
mentioned, for example. 

[0034] Including the scanning line with which said 
wiring was connected to the gate electrode by 
which opposite arrangement is carried out to said 



channel field, the electrode of said another side 
may consist of modes which have this storage 
capacitance so that it may be located on said 
substrate at the upper layer side of one [ said ] 
electrode and may be located in a lower layer side 
rather than said scanning line. 
[0035] Thus, if constituted, while consists of a 
dummy pattern, and since the electrode of another 
side exists in the laminating location between an 
electrode and the scanning line, the parasitic 
capacitance between a dummy pattern and the 
scaiming line can be reduced according to 
existence of the electrode of another side. 
[0036] In this case, further, the electrode of said 
another side may be constituted so that it may be 
a fixed potential side capacity electrode. 
[0037] Thus, if constituted, while consists of a 
dummy pattern, since a fixed potential side 
capacity electrode exists in the laminating 
location between an electrode and the scanning 
line, the configuration which carries out 
electromagnetic shielding of the dimimy pattern 
from the scanning Une is obtained, and the 
parasitic capacitance between a dummy pattern 
and the scanning line can be reduced notably. 
[Q0381 Said dielectric film may consist of modes 
which have this storage capacitance so that it may 
consist of the same film as the gate dielectric film 
which intervenes between the gate electrode of 
said thin film transistor, and said channel field. 
[0039] Thus, if constituted, it is advantageous, 
when the same film to coincidence formation of the 
gate dielectric film of a thin film transistor and 
the dielectric film of storage capacitance is 
attained and a laminated structure and a 
manufacture process are simplified. . - . . 
[0040] In order to solve the above-mentioned 
technical problem, the manufacture approach of 
the electro-optic device of this invention is the 
manufacture approach of an electro-optic device of 
manufacturing the electro-optic device (the 
various modes being included) of this invention 
mentioned above, and is equipped with the process 
which trenches said substrate, and the process 
which uses the same resist for said Mizouchi and 
forms said semi-conductor film pattern and said 
dummy pattern in coincidence by 
photolithography processing and etching 
processing at him. 

[0041] According to the manufacture approach of 
the electro-optic device of this invention, a 
substrate is trenched first. Then, as compared 
with forming a semi-conductor film pattern and a 
dummy pattern separately, since the same resist 
is used for Mizouchi and a semi conductor film 
pattern and a dummy pattern are formed in him 
by photolithography processing and etching 
processing at coincidence, when simplifying a 
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manufacture process, it is advantageous. And the 
mask part for dummy pattern formation can 
remove the Ught for exposure reflected especially 
on the level difference or slant face of a slot, and 
the halation effectiveness can be reduced. 
Therefore, the pattern precision of the resist for 
semi-conductor film pattern formation increases, 
and the pattern precision in the semi-conductor 
film pattern obtained by subsequent etching 
processing also increases, 

[0042] In order that other electro optic devices of 
this invention may solve the above-mentioned 
technical problem, on the substrate, it has a pixel 
electrode, the thin film transistor connected to 
this pixel electrode, and wiring connected to this 
thin film transistor, the semi-conductor film 
pattern which includes the channel field of said 
thin film transistor in Mizouchi dug in said 
substrate is arranged, and the film of light 
absorption nature is formed in said Mizouchi at 
the side of said semi-conductor film pattern, 
[0043] According to other electro-optic devices of 
this invention, the film of light absorption nature 
is formed in the side of a semi-conductor film 
pattern in Mizouchi. For this reason, it can 
prevent partially at least that the internal 
reflection light which originates in the level 
difference or slant face of a slot at the time of the 
actuation after manufacture, and multiple echo 
Ught tend to arrive at a channel field effectively by 
absorption or reflection by the film of the light 
absorption nature concerned. Consequently, 
adopting the structure of trenching a substrate 
and attaining flattening, it becomes possible to 
raise the lightfastness after manufacture, and, 
- finally a> display of an image bright and high 
definition by high contrast is attained by this 
invention. 

[0044] Such an operation and other gains of this 
invention are made clear fi'om the gestalt of the 
operation explained below. 
[0045] 

[Embodiment of the Invention] Hereafter, the 
operation gestalt of this invention is explained 
based on a drawing. The following operation 
gestalten apply the electro optic device of this 
invention to liquid crystal equipment. 
[0046] (Configuration in the pixel section of an 
electro optic device) The configuration in the pixel 
section of the electro-optic device in the operation 
gestalt of this invention is first explained with 
reference to drawing 3 from drawing 1 . Drawing 1 
is equal circuits, such as various components in 
two or more pixels formed in the shape of [ which 
constitutes the image display field of an 
electro-optic device ] a matrix, and wiring. 
Drawing 2 is a top view of two or more pixel 
groups where the TFT array substrate with which 



the data line, the scanning hne, a pixel electrode, 
etc. were formed adjoins each other. Drawing 3 is 
the A- A' sectional view of drawing 2 . In addition, 
in order to make each class and each part material 
into the magnitude of extent which can be 
recognized on a drawing, scales are made to have 
differed for each class or every each part material 

[nn47l^In^ drawing 1 , TFT80 for carrying out 
switching control of pixel electrode 9a and the 
pixel electrode 9a concerned, respectively is 
formed in two or more pixels formed in the shape 
of [ which constitutes the image display field of the 
electro optic device in this operation gestalt ] a 
matrix, and data-line 6a to which a pictvire signal 
is supplied is electrically connected to the source 
concerned of TFT30. The picture signals Si, S2, 
Sn written in data-line 6a may be supplied to line 
sequential, and you may make it supply them to 
this order for every group to two or more data-line 
6a which adjoin each other. Moreover, 
scanning-line 3a is electrically connected to the 
gate of TFT30, and it consists of predetermined 
timing so that the scan signals Gl, G2, Gm may 
be impressed to scanning-line 3a in pulse line 
sequential at this order. It connects with the drain 
of TFT30 electrically, and pixel electrode 9a writes 
in the picture signals Si, S2, Sn supplied from 
data-line 6a in TFT30 which is a switching 
element when only a fixed period closes the switch 
to predetermined timing. Fixed period 
maintenance of the picture signals Si, S2, --, Sn of 
the predetermined level written in the Uquid 
crystal as an example of electrooptic material 
through pixel electrode 9a is carried out between 
the countereleetrodes formed in the opposite 
substrate mentioned later. When the orientation 
and order of molecxdar association change with 
the voltage levels impressed, liquid crystal 
modulates light and enables a gradation display. 
The transmission to incident light decreases 
according to the electrical potential difference 
impressed in the unit of each pixel when it was in 
no MARI White mode, if it is in NOMA reeve rack 
mode, the transmission to incident light will be 
increased according to the electrical potential 
difference impressed in the unit of each pixel, and 
light with the contrast according to a picture 
signal will carry out outgoing radiation from an 
electro-optic device as a whole. Here, in order to 
prevent the held picture signal leaking, storage 
capacitance 70 is added to the liquid crystal 
capacity and juxtaposition which are formed 
between pixel electrode 9a and a counterelectrode. 
[0048] In drawing 2 , on the TFT array substrate 
of an electro-optic device, two or more transparent 
pixel electrode 9a (the profile is shown by 
dotted line section 9a') is prepared in the shape of 
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a matrix, and data -line 6a and scanning-line 3a 
a.re prepared respectively along the boundary of 
irixel electrode 9a in every direction. 
[0049] Moreover, scanning-line 3a is arranged so 
that channel field la' shown in the slash field of a 
Pig, Nakamigi riser among semi conductor layer 
la may be countered, and scanning-line 3a 
functions as a gate electrode (with this operation 
gestalt, especially scanning-line 3a is broadly 
formed in the part used as the gate electrode 
concerned). Thus, TFT30 for pixel switching by 
which opposite arrangement of the scanning- line 
3a was carried out as a gate electrode is formed in 
the crossing part of scanning-line 3a and data-line 
6a at channel field la\ respectively, 
[0050] As shown in drawing 2 and drawing 3 , 
with this operation gestalt, the capacity line 300 
has the multilayer structure to which the 
laminating of the 1st film 72 which consists of 
conductive pohsh recon film etc., and the 2nd film 
73 which consists of metal silicide film containing 
a refractory metal etc. was carried out. Among 
these, the 2nd film 73 has a function as a top 
light- shielding film which shades TFT30 from 
incident light in a TFT [ besides the function as 
the capacity line 300 or a fixed potential side 
capacity electrode of storage capacitance 70 ]30 
top. Moreover, the 1st film 72 has a function as a 
light absorption layer arranged between the 2nd 
film 73 as a top light- shielding film besides the 
function as the capacity Une 300 or a fixed 
potential side capacity electrode of storage 
capacitance 70, and TFT30. On the other hand, 
junction layer 71a by which opposite arrangement 
is carried out through a dielectric film 75 to the 
-- capacity line 300 It has -a fiinction as a light 
absorption layer arranged between the 2nd film 73 
as a top light- shielding film besides the function 
as a pixel potential side capacity electrode of 
storage capacitance 70, and TFT30, and has 
further a function as a middle conductive layer 
which carries out trunk connection of pixel 
electrode 9a and the high concentration drain field 
leofTFTSO. 

[0051] and especially with this operation gestalt , 
as show in drawing 2 and drawing 3 , slot lOcv 
(the bottom nf drawing 2 Nakamigi be show by the 
slash field of ** ) be dig in general in the plane 
region of the shape of a grid corresponding to the 
gap field of pixel electrode 9a , it apply to a pars 
basilaris ossis occipitalis fi'om the side attachment 
wall of slot lOcv , and the dummy pattern 201 
which showed the flat surface profile to both the 
sides of semi conductor layer la by the thick wire 
in drawing 2 be form in the TFT array substrate 
10 The configuration and the operation 
effectiveness of this dummy pattern 201 are 
behind explained in full detail with reference to 



drawing 8 R> 8 from drawing 4 . 
[0052] With this operation gestalt, storage 
capacitance 70 is formed by carrying out opposite 
arrangement of junction layer 71a as a pixel 
potential side capacity electrode connected to high 
concentration drain field le (and pixel electrode 
9a) of TFT30, and a part of capacity line 300 as a 
fixed potential side capacity electrode through a 
dielectric film 75. 

[0053] The capacity line 300 was seen superficially, 
and is extended in the shape of a stripe along with 
scanning-line 3a, and the part which laps with 
TFT30 has projected it under drawing 2 
Nakagami. And it sees superficially to the TFT30 
up side on the TFT array substrate 10, the 
grid-like top hght- shielding film is constituted, 
and by data-Une 6a extended, respectively and the 
capacity line 300 extended in the longitudinal 
direction in drawing 2 , respectively carr5dng out a 
phase crossover, and forming it in the lengthwise 
direction in drawing 2 has prescribed the opening 
field which is each pixel. 

[0054] On the other hand, bottom light-shielding 
film 11a is prepared in the TFT30 bottom on the 
TFT array substrate 10 in the shape of a grid. 
[0055] The 2nd film 73 and bottom light- shielding 
film 11a which constitute an example of these top 
light- shielding films consist of the metal simple 
substance containing at least one of refractory 
metals, such as Ti, Cr, W, Ta, Mo, and Pb, an alloy, 
metal silicide, a polysilicon side, a thing that 
carried out the laminating of these, respectively. 
Moreover, the capacity hne 300 which comes to 
contain such 2nd film 73 has multilayer structure, 
since the 1st film 72 is conductive polish recon 
filmy it is not necessary -to form fi-om a conductive 
ingredient about the 2nd film 73 to apply but, and 
if not only the 1st film 72 but the 2nd film 73 is 
formed from the electric conduction film, it can 
carry out [ low **** ] -izing of the capacity line 300 
more. 

[0056] Moreover, in drawing 3 , the dielectric film 
75 arranged between junction layer 71a as a 
capacity electrode and the capacity line 300 
consists of silicon oxide film, such as 
comparatively thin HTO fihn of about 5-200nm of 
thickness, and LTO film, or a sihcon nitride film. 
As long as membranous dependability is fully 
acquired from a viewpoint which increases storage 
capacitance 70, a dielectric film 75 is so good that 
it is thin. 

[0057] The 1st film 72 which it not only fxmctions 
as a light absorption layer, but constitutes a part 
of capacity line 300 consists of polish recon fihn of 
about 150nm of thickness. Moreover, the 2nd film 
73 which it not only functions as a 
protection-from -light layer, but constitutes a part 
of other capacity lines 300 consists of tungsten 
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silicide film of about ISOnm of thickness. Thus, 
degradation of a dielectric film 75 can be 
prevented by constituting the 1st fihn 72 arranged 
at the side which touches a dielectric film 75 from 
polish recon film, and constituting junction layer 
71a which touches a dielectric fUm 75 from polish 
recon film. Furthermore, since the quality of a 
dielectric film 75 will be raised without putting in 
a photoresist process after formation of a dielectric 
film 75 if the capacity fine 300 is formed 
continuously in case such a capacity line 300 is 
formed on a dielectric film 75, it becomes possible 
to form the dielectric film 75 concerned thinly, and, 
finally storage capacitance 70 can be increased. 
[0058] As shown in drawing 2 and drawing 3 , 
data line 6a is connected to junction layer 71b for 
trunk connection through the contact hole 81, and 
junction layer 71b is further connected to Id of 
high concentration source fields electrically 
through the contact hole 82 among semi-conductor 
layer la which consists of pohsh recon film. In 
addition, coincidence formation of the junction 
layer 71b is carried out from the same film as 
junction layer 71a with many functions mentioned 
above. 

[0059] Moreover, it is installed in the perimeter 
from the image display field where pixel electrode 
9a has been arranged, it connects with the 
constant source of potential electrically, and let 
the capacity line 300 be fixed potential. The 
constant source of potential of a positive supply or 
a negative supply supplied to the data-line drive 
circuit (it mentions later) which controls the 
sampling circuit which supplies the scanning-line 
drive circuit (it mentions later) and picture signal 
for supplying tiie scan signal for driving TFT30 to 
scanning-line 3a as a starting constant source of 
potential to data-line 6a is sufficient, and the 
constant potential supplied to the 
counterelectrode 21 of the opposite substrate 20 is 
also available. Furthermore, in order to avoid that 
the potential fluctuation does a bad influence to 
TFT30 also about bottom light- shielding film 11a, 
it is good to install in the perimeter from an image 
display field, and to connect with the constant 
source of potential like the capacity line 300. 
[0060] Pixel electrode 9a is electrically connected 
to high concentration drain field le among 
semi-conductor layer la through contact holes 83 
and 85 by relaying junction layer 71a. namely, - 
this operation gestalt " junction layer 71a the 
function as a pixel potential side capacity 
electrode of storage capacitance 70, and the 
function as a light absorption layer -- in addition, 
the function which carries out trunk connection of 
the pixel electrode 9a to TFT30 is achieved. Thus, 
if the junction layers 71a and 71b are used as a 
junction layer, even if the distance between layers 



is long to about 2000nm, between both is 
comparatively connectable good in two or more 
in-series contact holes of a minor diameter, 
avoiding the technical difficulty which connects 
between both in one contact hole, it becomes 
possible [ raising a pixel numerical aperture ], 
etching at the time of contact hole puncturing 
runs, and it is useful also to prevention. 
[0061] The electro-optic device is equipped with 
the transparent TFT array substrate 10 and the 
transparent opposite substrate 20 by which 
opposite arrangement is carried out at this in 
drawing 2 and drawing 3 . The TFT array 
substrate 10 consists of for example, a quartz 
substrate, a glass substrate, and a sihcon 
substrate, and the opposite substrate 20 consists 
of a glass substrate or a quartz substrate. 
[0062] In slot lOcv of the shape of a grid dug in the 
TFT array substrate 10, wiring, a component, etc. 
of scanning-hne 3a, data-line 6a, and TFT30 grade 
are embedded. Thereby, the level difference 
between the field where wiring, a component, etc. 
exist in the layered product front face on the TFT 
array substrate 10 (namely, front face of the 3rd 
interlayer insulation fihn 43 used as the substrate 
of pixel electrode 9a), and the field not existing is 
eased, and a poor image, such as poor orientation 
of the liquid crystal which finally originated in the 
level difference, can be reduced. 
[0063] As shown in drawing 3 , pixel electrode 9a 
is prepared in the TFT array substrate 10, and the 
orientation film 16 with which predetermined 
orientation processing of rubbing processing etc. 
was performed is formed in the bottom. Pixel 
electrode 9a consists of transparent conductive 
filmy such as for- example/ ITQ Qndium Tin Oxide) 
film. Moreover, the orientation film 16 consists of 
organic film, such as for example, ipolyimide film!. 
[0064] On the other hand, it crosses to the 
opposite substrate 20 all over the, the 
coimterelectrode 21 is formed, and the orientation 
film 22 with which predetermined orientation 
processing of rubbing processing etc. was 
performed is formed in the bottom. A 
counterelectrode 21 consists of transparent 
conductive film, such as for example, ITO film. 
Moreover, the orientation film 22 consists of 
organic film, such as polyimide film. 
[0065] You may make it prepare the 
light- shielding film of the shape of the shape of a 
grid, and a stripe in the opposite substrate 20. It 
can prevent more certainly that the incident light 
from the opposite substrate 20 side invades into 
channel field la*, low concentration source field lb, 
and low concentration drain field Ic by the 
light- shielding film on the opposite substrate 20 
concerned with the capacity line 300 and data line 
6a Nvhich constitute a top light- shielding film from 
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taking such a configuration like the 
above-mentioned, furthermore, the field where 
incident light is irradiated to the light- shielding 
film on such an opposite substrate 20 at least 
high it serves to prevent the temperature rise of 
an electro-optic device by forming by the film 
[ **** ] jj^ addition, in this way, the 
light- shielding film on the opposite substrate 20 is 
formed so that it may be located inside the 
protection-from-light layer which sees 
superficially preferably and consists of a capacity 
line 300 and data-line 6a. Thereby, the 
effectiveness of such protection from light and 
temperature rise prevention is acquired by the 
light- shielding film on the opposite substrate 20, 
without lowering the numerical aperture of each 
pixel. 

[0066] Thus, between the TFT array substrates 10 
and the opposite substrates 20 which have been 
arranged so that pixel electrode 9a and the 
counterelectrode 21 which were constituted may 
meet, the liquid crystal which is an example of 
electrooptic material is enclosed with the space 
surrounded by the below -mentioned sealant, and 
the liquid crystal layer 50 is formed. The liquid 
crystal layer 50 takes a predetermined orientation 
condition with the orientation film 16 and 22 in 
the condition that the electric field from pixel 
electrode 9a are not impressed. The liquid crystal 
layer 50 consists of liquid crystal which mixed the 
pneumatic liquid crystal of a kind or some kinds. 
It is the adhesives which consist of a photo-setting 
resin or thermosetting resin in order that a 
sealant may stick the TFT array substrate 10 and 
the opposite substrate 20 around those, and gap 
- material, such a« glass fiber for making distance 
between, both substrates into a predetermined 
value or a glass bead, is mixed. 
[0067] Furthermore, the substrate insulator layer 
12 is formed in the bottom of TFT30 for pixel 
switching. The substrate insulator layer 12 has 
the function to prevent degradation of the 
property of TFT30 for pixel switching with the dry 
area at the time of polish of the firont face of the 
TFT array substrate 10, the dirt which remains 
after washing, by being formed all over the TFT 
array substrate 10 besides the function which 
carries out layer insulation of TFT30 from bottom 
light* shieldiQg film 11a. 

[0068] In drawing 3 TFT30 for pixel switching It 
has LDD (Lightiy Doped Drain) structure. 
Channel field la' of semi-conductor layer la in 
which a channel is formed of the electric field from 
scanning-line 3a and concerned scanning-line 3a, 
Id list of high concentration source fields of low 
concentration source field lb and low 
concentration drain field Ic of the insulator layer 
2 containing the gate dielectric film with which 



scanning-line 3a and semi-conductor layer la are 
insulated, and semi-conductor layer la^ and 
semi-conductor layer la is equipped with high 
concentration drain field le. 

[0069] On scanning-line 3a, the 1st interlayer 
insulation film 41 with which the contact hole 83 
which leads to the contact hole 82 and high 
concentration drain field le which lead to Id of 
high concentration source fields was punctured 
respectively is formed. 

[0070] On the 1st interlayer insulation film 41, the 
capacity hne 300 is formed at junction layer 71a 
and 71b list, and the 2nd interlayer insulation 
film 42 with which the contact hole 81 and contact 
hole 85 which lead to the junction layers 71a and 
71b, respectively were punctured respectively is 
formed on these. 

[0071] In addition, with this operation gestalt, 
activation of the ion poured into the polish recon 
film which constitutes semi-conductor layer la 
and scanning-line 3a may be attained by 
performing 1000-degree C baking to the 1st 
interlayer insulation fihn 41. On the other hand, 
you may make it aim at relaxation of the stress 
produced near the interface of the capacity line 
300 by not performing such baking to the 2nd 
interlayer insulation film 42. 

[0072] Data-line 6a is formed on the 2nd 
interlayer insulation film 42, and the 3rd 
interlayer insulation film 43 with which the 
contact hole 85 which leads to j\mction layer 71a 
was formed is formed on these. Pixel electrode 9a 
is prepared in the top face of the 3rd interlayer 
insulation film 43 constituted in this way. 
[0073] (The configuration and the operation 
effectiveness of ^ dummy, pattern) Next,- in the 
operation gestalt of the electro optic device 
mentioned above with reference to drawing 8 firom 
drawing 4 , the configuration and the operation 
effectiveness of the dummy pattern 201 which are 
established in slot lOcv of the TFT array substrate 
10 are explained in full detail. Drawing 4 is a top 
view which extracts the dummy pattern 201 
among drawing 2 here with semi-conductor layer 
la and scanning-line 3a (a drawing middle point 
line shows), and is shown, and drawing 5 is the 
C-C*C-C [ in / it is a sectional view and / in 
drawing 6 / the example of a comparison ]' 
sectional view of drawing 4 . It is process drawing 
shown on the cross section corresponding to [ in 
the dummy pattern 201 / drawing 7 ] a C-C cross 
section for a patterning process, and drawing 8 is 
process drawing showing the patterning process in 
the example of a comparison on the cross section 
corresponding to a C-C* cross section. 
[0074] As shown in drawing 4 and drawing 5 , in 
slot lOcv dug in the TFT array substrate 10, 
semi-conductor layer la which contains channel 
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field la' of TFT30 through the substrate insulator 
layer 12 is arranged, and the dummy pattern 201 
of light absorption nature is formed in both the 
sides of semiconductor layer la except a 
scanning-line 3a field. It is formed in the base 
from the edge of slot lOcv of the substrate 
insulator layer 12, covering the dummy pattern 
201. Therefore, as shown in drawing 5 , even if 
light LI (namely, a part of internal reflection light 
resulting from incident light, return hght, or it 
and multiple echo light) arrives at the level 
difference or slant face of a slot at the time of 
actuation of the electro-optic device concerned, 
light LI is partially removed at least by the 
absorption or reflection by the dummy pattern 201. 
For this reason, the light L2 which reaches 
semi-conductor layer la by making the level 
difference or slant face of a slot into an optical 
path is decreased by existence of the dummy 
pattern 201 compared with light Ll. 
[0075] Here, the example of a comparison shown 
in drawing 6 removes the dummy pattern 201 
from the configuration of this operation gestalt 
shown in drawing 5 . As shown in drawing 6 , even 
if light Ll arrives at the level difference or slant 
face of a slot at the time of actuation of an 
electro-optic device, in the case of the example of a 
comparison, there is no absorption or reflection by 
the dummy pattern 201. For this reason, the light 
L2 which reaches semi-conductor layer la by 
making the level difference or slant face of a slot 
into an optical path is hardly decreased compared 
with light Ll. That is, in this example of a 
comparison, it will originate in existence of slot 
lOcv, and optical leakage current will occur in TFT 
which comes to contain semi-conductor layer la at 
the time of actuation. 

[0076] It becomes possible to raise lightfastness, 
adopting the structure of digging slot lOcv in the 
TFT array substrate 10, and attaining flattening 
according to this operation gestalt so that drawing 
5 and drawing 6 may show. Therefore, Uquid 
crystal can be operated good by flattening, and 
even if it is under a severe condition in which 
powerful incident light and return light moreover 
carry out incidence, the switching control of the 
pixel electrode 9a can be carried out good by 
TFT30 by which optical leakage current was 
reduced. 

[0077] With this operation gestalt, as shown in 
drawing 2 and drawing 3 , various light- shielding 
films are performing protection from light to 
TFT30 from the upper and lower sides here. That 
is, to the incident light which carries out incidence, 
the capacity line 300 and data line 6a function as 
a top light- shielding film from the bottom (namely, 
incidence side of incident light) in an electro-optic 
device. On the other hand, to the return light 



which carries out incidence, bottom light- shielding 
film 11a functions as a bottom light- shielding film 
literally from the bottoin (namely, outgoing 
radiation side of incident light) in the electro-optic 
device concerned. Therefore, the light Ll shown in 
drawing 5 is considered not to exist in practice. 
However, incident light contains the slanting light 
which carries out incidence from across to a 
substrate 10. For example, the incident angle 
contains the component from which even ten - 
about 15 degrees shift [ perpendicular ] about 10%. 
Return light contains slanting light similarly. For 
this reason, it is reflected on tiie top face of a 
substrate 10, the top face of bottom light- shielding 
film 11a, etc., or slanting light is reflected on the 
inferior surface of tongue of a top light- shielding 
film etc., these are further reflected by other 
interfaces in the electro optic device concerned, 
and internal reflection light and multiple echo 
light are generated. Therefore, it can be said that 
the effectiveness of the dummy pattern 201 of 
TFT30 which shades by the side of semi conductor 
layer la like this operation gestalt since it may 
exist even if it has various light- shielding films up 
and down of the light Ll shown in drawing 5 is 
large. 

[0078] In addition, with this operation gestalt, as 
shown in drawing 4 , the dummy pattern 201 
avoids the plane region which coimters 
scanning-line 3a, and is arranged. For this reason, 
even if the dummy pattern 201 is conductivity and 
it is low conductivity, the parasitic capacitance 
between scanning-Une 3a and the dummy pattern 
201 does not pose a problem at all on most or 
practice. 

[0079] Furthermore, with this operation gestalt, in 
case patterning of semi-conductor layer la and the 
dummy pattern 201 is carried out by the 
photolithography processing and etching 
processing to the semi-conductor layer 1 as shown 
in drawing 7 since the dummy pattern 201 is 
formed in both the sides of semi-conductor layer 
la as shown in drawing 4 and drawing -5 , the 
mask part for dummy pattern formation can 
remove the light for exposure reflected on the level 
difference or slant face of a slot. 
[0080] That is, as shown in drawing 7 , in case 
semi conductor layer la of this operation gestalt 
and the dummy pattern 201 are formed, as first 
shown in the upper case .of drawing 7 , the 
semi-conductor layer 1 is formed the whole surface 
on the substrate insulator layer 12, and a 
photoresist 600 is further formed on it. And a 
photoresist 600 is exposed by the light Le for 
exposure through the mask (reticle) 601 with the 
protection-from -light pattern 602 corresponding to 
semi-conductor layer la and the dummy pattern 
201. Next, as shown in the lower berth of drawing 
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7 , a part for tlie non-hard spot of a photoresist 600 
is removed, and photoresist 600a which has a 
pattern corresponding to semi-conductor layer la 
and the dummy pattern 201 is formed. Then, after 
calcinating this photoresist 600a, semi conductor 
layer la and the dummy pattern 201 as shown in 
drawing 4 and drawing 5 are formed by etching 
the semi-conductor layer 1 through this. 
[00811 Therefore, the light Le for exposure is 
removed in the level difference of a slot, or the 
upper part of a slant face in the exposure phase 
shown in the upper case of drawing 7 by 
protection from light pattern 602 part for dummy 
pattern formation. For this reason, the light Le for 
exposure is hardly reflected on the level difference 
or slant face of a slot. Therefore, as shown in the 
lower berth of drawing 7 , the halation 
effectiveness by the light for exposure reflecting 
does not show up on the level difference or slant 
face of a slot, but photoresist 600a after patterning 
can be said to be very high [ patterning precision ]. 
Consequently, the pattern precision of 
semi conductor layer la which etches photoresist 
600a and is obtained also becomes very high. 
[0082] Here, the example of a comparison shown 
in drawing 8 removes the dummy pattern 201 
from the configuration of this operation gestalt 
shown in drawing 7 . The light Lei for exposure 
turned to the level difference or slant face of a slot 
among the light Le for exposure in the exposure 
phase shown in the upper case of drawing 8 Mask 
601' with protection-from-light pattern 602' for 
semi-conductor layer la formation is penetrated. 
(There being no protection-firom-hght pattern part 
for dummy pattern formation) It is reflected on 
'the starting level difference or slant face of a slot, 
and results [ from the side ] also in the part for 
semi-conductor layer la formatioriL among 
photoresists 600 as the reflected light Le2. That is, 
in the case of the example of a comparison, the 
halation effectiveness by the light Lei for 
exposure reflecting shows up notably on the level 
difference or slant face of a slot. Therefore, as 
shown in the lower berth of drawing 8 , 
photoresist 600a' after patterning has a low 
patterning precision. Consequently, the pattern 
precision of the semi-conductor layer which etches 
this photoresist 600a* and is obtained will also 
become low. 

[0083] While attaining detailed-ization of 
semi conductor layer la containing channel field 
la\ according to this operation gestalt, it becomes 
possible by reducing the variation in the 
configuration of semi conductor layer la to attain 
detailed-ization of a pixel pitch, so that drawing 7 
and drawing 8 may show. 

[0084] As explained with reference to drawing 8 
from drawing 4 above, according to this operation 



gestalt Adopting the structure of digging slot lOcv 
in the TFT array substrate 10, and attaining 
flattening by forming the dummy pattern 201 The 
situation where the pattern precision of 
semi conductor film pattern la falls by the 
halation in a production process is prevented 
effectively (refer to drawing 7 and drawing 8 ), and 
it becomes possible to raise the Ughtfastness of the 
electro-optic device concerned after manufacture 
moreover (refer to drawing 5 and drawing 6 ). 
[0085] The process additional since the dummy 
pattern 201 consists of the same film as 
semi-conductor layer la, such as for example, 
pohsh recon film and amorphous silicon fQm, 
although the dummy pattern 201 is formed 
especially with this operation gestalt is 
unnecessary. In addition, since the light 
absorption property in channel field la* becomes 
the same as that of it of the dummy pattern 201, it 
is very advantageous fi'om a viewpoint which 
reduces the optical leakage current which 
produces it in channel field la* since the light of 
the frequency component which is easy to be 
absorbed by channel field la' is absorbable with 
the dummy pattern 201 at the time of the 
actuation after manufacture. 

[0086] With this operation gestalt explained above, 
even if it constitutes the dummy pattern 201 so 
that it may be arranged only at **** of 
semi-conductor layer la although it is arranged at 
both the sides of semi-conductor layer la, a certain 
amount of similar effectiveness is acquired. For 
example, what is necessary is to form the dummy 
pattern 201 only in ****, without adding 
unreasonableness to a layout, when it is difficult 
to arrange the dummy pattern 201 by both side of . 
semi-conductor layer la in view of arrangement of 
wiring in the perimeter of semi-conductor layer la, 
a component, etc. Moreover, with this operation 
gestalt, on the upper part of a slot, the dummy 
pattern 201 is arranged so that it may straddle on 
the side attachment wall of a slot, and a pars 
basilaris ossis occipitalis. However, the dummy 
pattern 201 may be arranged so that it may 
straddle only on the side attachment wall of a slot, 
and a pars basilaris ossis occipitalis, and it may be 
arranged on the side attachment wall of a slot only 
at a chisel or pars-basilaris-ossis-occipitalis top. 
Similar effectiveness is acquired as long as it is 
arranged by side of semi-conductor layer la in 
dummy pattern 201 fang furrow in any case. 
[0087] By carrying out the laminating of many 
conductive layers with the operation gestalt 
explained above, as shown in drawing 3 Although 
it is easing by digging slot lOcv to the TFT array 
substrate 10, that a level difference arises to the 
field in alignment with data-fine 6a and 
scanning-line 3a in the substrate side (namely. 
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front face of the 3rd interlayer insulation film 43) 
of pixel electrode 9a In addition, the substrate 
irisulator layer 12, the 1st interlayer insulation 
film 41, the 2nd interlayer insulation film 42, and 
the 3rd interlayer insulation film 43 are trenched. 
By embedding wiring and the TFT30 grade of 
data-line 6a etc., may perform flattening 
processing and By grinding the level difference of 
the top face of the 3rd interlayer insulation film 43 
or the 2nd interlayer insulation film 42 by CMP 
(Chemical Mechanical Polishing) processing etx:. 
Or the flattening processing concerned may be 
performed by forming in Taira and others using 
organic [ SOG ] (Spin On Glass). 
[0088] Furthermore, although TFT30 for pixel 
switching has LDD structure with the operation 
gestalt explained above as preferably shown in 
drawing 3 , you may be TFT of the self aryne mold 
which may have the offset structure which does 
not drive an impiurity into low-concentration 
source field lb and low-concentration drain field 
Ic, drives in an impurity by high concentration by 
using as a mask the gate electrode which consists 
of a part of scanning-line 3a, and forms the 
high-concentration source and a drain field in self 
align. Moreover, although considered as the single 
gate structure which has arranged one gate 
electrode of TFT30 for pixel switching among Id 
[ of high concentration source fields ], and high 
concentration drain field le with this operation 
gestalt, two or more gate electrodes may be 
arranged among these. Thus, if TFT is constituted 
above the diual gate or the triple gate, the leakage 
current of a joint with a channel, the soxirce, and a 
drain field can be prevented, and the current at 
: - the time of OFFcanbe reduced:^ ■ - * i i-. ^ 

[0089] (Various . gestalten of a dummy pattern) 
Next, it replaces with the dummy pattern 201 
shown in drawing 5 with reference to drawing 13 
from drawing 9 , and various gestalten employable 
as a dummy pattern are explained. Drawing 9 to 
drawing 13 is a top view which extracts a dummy 
pattern here like drawing 4 with semi conductor 
layer la and scanniag-line 3a (a drawing middle 
point line shows), and is shown in it, respectively. 
[0090] With the gestalt shown in drawing 9 , as for 
the dummy pattern 202, width of face is widely 
formed corresponding to the width of face of 
semi-conductor layer la being narrow. About other 
configurations, it is the same as that of the case of 
the operation gestalt shown in drawing 4 from 
drawing 1 . Thus, if constituted, only a part with 
the large formation field of the dummy pattern 
202 will have the protection-fi-om light function 
raised. 

[0091] With the gestalt shown in dr awing IQ , the 
dummy pattern 203 is crossed and extended in 
scanning-line 3a. About other configurations, it is 



the same as that of the case of the operation 
gestalt shown in drawing 4 from drawing 1 . Thus, 
if constituted, only a part with the large formation 
field of the dummy pattern 202 will have the 
protection-from -light function raised. 
[0092] However, with the gestalt shown in 
drawing 10 , the dummy pattern 203 is preferably 
made into low conductivity in the part which 
counters scanning-line 3a at least, thus, the 
parasitic capacitance between the dummy pattern 
203 and scanning-hne 3a if constituted most - 
or it does not become a problem at all. 
[0093] With the gestalt shown in drawing 11 , as 
for the dummy pattern 204, width efface is widely 
formed corresponding to the width of face of 
semi-conductor layer la being narrow. About other 
configurations, it is the same as that of the case of 
the gestalt shown in drawing 1010 . Thus, if 
constituted, only a part with the large formation 
field of the dummy pattern 204 will have the 
protection-from-light function raised. 
[0094] The dummy pattern 205 is equipped with 
dummy pattern 205a installed from the drain field 
of semi-conductor layer la, and dummy pattern 
205b divided from semi-conductor layer la with 
the gestalt shown in drawing 12 . And dummy 
pattern 205a functions also as a pixel potential 
side capacity electrode preferably among the 
capacity electrodes of the pair which builds 
storage capacitance to a pixel electrode (hquid 
crystal capacity), thus " if constituted dummy 
pattern 205a " using storage capacitance - 
independent or (namely, the storage capacitance 
70 shown in drawing 2 and drawing 3 •• replacing 
with) it can build additionally (namely, the storage 
Gapaeitance 70- shown in drawing 2 and drawing 3 
adding. And since such a fixed potential side 
capacity electrode and dummy pattern 205a are 
combination, simplification of a laminated 
struct\ire and a manufacture process can be 
attained. About other configurations, it is tiie 
same as that of the case of the operation gestalt 
shown in drawing 4 from drawing 1 . 
[0095] In addition, about the dummy pattern 205 
shown in drawing 12 , the after-mentioned and 
explanation of an and (the 1st operation gestalt of 
a manufacture process) (the 2nd operation gestalt 
of a manufacture process) detailed by the way are 
added. 

[0096] VWth the gestalt shown in drawing 13 , the 
dummy pattern 206 is installed from tiie drain 
field of semi conductor layer la. And the dummy 
pattern 206 functions also as a fixed potential side 
capacity electrode preferably among the capacity 
electrodes of the pair which builds storage 
capacitance to a pixel electrode (liquid crystal 
capacity), thus - if constituted - the dummy 
pattern 206 -- using ■ storage capacitance 
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independent ■ or (namely, the storage capacitance 
70 shown in drawing 2 and drawing 3 ■ replacing 
with) it can build additionally (namely, the storage 
capacitance 70 shown in drawing 2 and drawmg 3 
adding). And since the capacity electrode and 
the dummy pattern 206 of such storage 
capacitance are combination, simplification of a 
laminated structiu-e and a manufacture process 
can be attained. In addition, the dummy pattern 
206 is crossed and extended in scanning-line 3a, 
and it can enlarge the plane region which makes 
storage capacitance at the same time the 
protection-from light function is raised. About 
other configurations, it is the same as that of the 
case of the operation gestalt shown in drawing 4 
from drawing 1 . 

[0097] In addition, about the dummy pattern 206 
shown in drawin g 13 , explanation of the 
below-mentioned (3rd operation gestalt of a 
manufacture process) detailed by the way is added. 
[0098] (The 1st operation gestalt of a manufacture 
process) Next, the 1st operation gestalt of the 
manxifacture process of the electro-optic device by 
this invention is explained with reference to 
drawing 16 from drawing 14 . It is process 
drawing showing order for the situation near 
semi-conductor layer la of an electro-optic device 
[ in / in drawing 14 / each process of the 1st 
operation gestalt of a manufacture process ] here 
later on with a top view. Drawing 15 It is process 
drawing showing order for the situation near 
semi-conductor layer la of the electro-optic device 
in each process of the 1st operation gestalt of a 
manufacture process later on with the D D' 
sectional view of drawing 14 . Drawing 16 It is 
process drawing showing order for the situation 
near semi conductor layer la of the electroroptic 
device iii each process of the 1st operaition gestalt 
of a manufacture process later on with the E-E* 
sectional view of drawing 14 . 
[0099] The dummy pattern formed with the 1st 
operation gestalt of this manufacture process is 
the same as that of what was shown in drawing 
12 . That is, the dummy pattern 205 comes to 
contain dummy pattern 205a which functions also 
as a pixel potential side capacity electrode 
installed from the drain field of semi conductor 
layer la, and dummy pattern 205b divided from 
semi-conductor layer la here. 

[0100] As first shown in the process (l) of drawing 
16 from drawing 14 , the TFT array substrates 10, 
such as a quartz substrate, hard glass, and a 
silicon substrate, are prepared, and slot lOcv 
whose flat- surface configuration it is about 870nm 
in depth, and is a grid-like is dug in a 
photolithography list by dry cleaning and wet 
etching. Here, preferably, annealing treatment is 
carried out at inert gas ambient atmospheres. 



such as N2 (nitrogen), and an about 
900*1300-degree C elevated temperature, and it 
pretreats so that distortion produced in the TFT 
array substrate 10 in the elevated-temperature 
process carried out behind may decrease. 
[0101] then, the whole surface of the TFT array 
substrate 10 processed in this way metal alloy 
film, such as metal metallurgy group silicide, such 
as Ti, Cr, W, Ta, Mo, and Pd, sputtering about 
100-500nm thickness the light- shielding fihn of 
about 200nm thickness is formed preferably. And 
by the photolithography and etching, a 
flat- surface configuration forms grid-like bottom 
light- shielding film 11a. 

[0102] Next, at the process (2) of drawing 16 , the 
substrate insulator layer 12 which consists of 
silicate glass film, such as NSG, PSG, BSG, and 
BPSG, a silicon nitride film, silicon oxide film, etc. 
using TEOS (tetrapod ethyl orthochromatic 
silicate) gas, TEB (tetrapod ethyl boat rate) gas, 
TMOP (tetrapod methyl oxy-FOSU rate) gas, etc. 
with ordinary pressure or a reduced pressure CVD 
method is formed on bottom light- shielding film 
11a from drawing 14 . The thickness of this 
substrate insulator layer 12 may be about about 
500-2000nm. 

[0103] Then, about 450-550 degrees C of 
amorphous silicon film are preferably formed 
comparatively on the substrate insulator layer 12 
with the reduced pressure CVD (for example, CVD 
with a pressure of about 20-40Pa) using the 
mono-silane gas of flow rate about 400 to 600 
cc/min, disilane gas, etc. of about 500 degrees C in 
a low-temperature environment, then, ****** 
which performs annealing treatment of 4 • 6 hours 
preferably- at about 600-700 degrees C in 
nitrogen-gas-atmosphere mind for about 1 to 10 
hours the polish recon film 1 the particle size 
of about 50-200nm •- solid phase growth is carried 
out until it becomes the particle size of about 
lOOnm preferably. As an approach of carrying out 
solid phase growth, the annealing treatment using 
RTA (Rapid Thermal Anneal) is sufficient, and the 
laser annealing using an excimer laser etc. is 
sufficient. Under the present circumstances, 
according to whether TFT30 for pixel switching is 
used as an n channel mold, or it is made a p 
channel mold, the dopant of V group element or an 
III group element may be slightly doped by an ion 
implantation etc. And the dummy pattern 205 
(namely, dummy patterns 205a and 205b) which 
has semi-conductor layer la which has a 
predetermined pattern, and a predetermined 
pattern by the photoHthography and etching is 
formed. 

[0104] Especially with this operation gestalt, since 
the halation effectiveness is reduced in case 
patterning of semi-conductor layer la and the 
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dummy pattern 205 is performed like the 
above-mentioned (refer to drawing 7 ), the pattern 
precision of these semi conductors layer la and 
the dummy pattern 205 is raised. 
[0105] then, semi-conductor layer la which 
constitutes TFT30 -■ the temperature of about 
900-1300 degrees C desirable - the temperatiure 
of about 1000 degrees C - oxidizing thermally " 
lower layer gate dielectric film forming - 
continuing - a reduced pressure CVD method etc. 
- or the insulator layer 2 which consists of 
multilayer high-temperature-oxidation-by this 
silicon film (HTO film) which forms the upper gate 
dielectric film, or a silicon nitride film feate 
dielectric film is included) is formed by carrying 
out by continuing both. consequently, 
semi-conductor layer la and the dummy pattern 
205 respectively - the thickness of about 
30-150nm - desirable - the thickness of about 
35-50nm becoming - the thickness of an 
insulator layer 2 - the thickness of about 
20-150nm • it becomes the thickness of about 
30- lOOnm preferably. 

[0106] Then, where semi-conductor layer la is 
covered by the photoresist 610, only the specified 
quantity set up beforehand dopes the dopants DP, 
such as boron, to the dummy pattern 601 by an ion 
implantation etc., and the conductivity of 
arbitration is given to it to the dummy pattern 605. 
However, with this operation gestalt, in order not 
to use the dummy pattern 605 as a capacity 
electrode etc., conductivity may not be given. On 
the contrary, as shown in drawing 10 and drawing 
11 , when forming a dummy pattern also in the 
plane region which laps with scanning-line 3a, 
- about the^art which laps with scanning 4ine 3a at 
least, it is desirable by preparing a mask and not 
carrying out the ion implantation of the ' dopant 
DP to make it low conductivity (that is, the 
parasitic capacitance between scanning-line 3a 
and a dummy pattern can be reduced). 
[0107] Furthermore, in order to control the 
threshold voltage Vth of TFT30 separately for 
pixel switching simultaneous with the ion 
implantation of such a dopant DP, only the 
specified quantity set up beforehand dopes 
dopants, such as boron, by an ion implantation etc. 
to an N channel field or a P channel field among 
semi-conductor layer la. 

[0108] Next, at the process (3) of dr awing 1 6 , the 
polish recon film is deposited with a reduced 
pressure CVD method etc. fi-om drawing 14 , 
thermal diffusion of Lynn (P) is carried out further, 
and this polish recon film is 
electric-conduction-ized. Or the doped silicon film 
which introduced P ion into membrane formation 
and coincidence of this polish recon film may be 
used. The thickness of this polish recon film is 



about 350nm preferably in about 100-500nm 
thickness. And scanning-hne 3a of the 
predetermined pattern containing the gate 
electrode of TFT30 is formed by the 
photolithography and etching. 
[0109] For example, when setting TFT30 to TFT of 
an n channel mold with LDD structure, in order to 
form low concentration source field lb and low 
concentration drain field Ic in semi-conductor 
layer la first, the dopant of V group elements, 
such as P, is doped by low concentration, using 
scanning-line 3a (gate electrode) as a mask (with 
for example, dose which is one to 3xl013-/cm2 
about P ion). Thereby, semi-conductor layer la 
under scanning-line 3a becomes channel field la'. 
Furthermore, in order to form Id of high 
concentration source fields and high concentration 
drain field le which constitute TFT30 for pixel 
switching, the resist layer which has a flat- surface 
pattern with wide width of face rather than 
scanning-line 3a is formed on scanning-line 3a. 
then, the dopant of V group elements, such as P, is 
doped by high concentration (for example, P ion - 
the dose of one to 3xl015-/cm2). In addition, it is 
good also as TFT of offset structure, without, for 
example, performing a low-concentration dope, 
and it is good also as TFT of a self aryne mold by 
the ion-implantation technique using P ion, B ion, 
etc., using scanning-line 3a as a mask. 
Scanning-line 3a is further formed into low 
resistance by the dope of this impiurity. 
[0110] Next, at the process (4) of drawing 16 , the 
1st interlayer insulation film 41 which consists of 
silicate glass film, such as NSG, PSG, BSG, and 
BPSG, a silicon nitride film, silicon oxide film, etc. 
using TEOS gasr TEB gasr TMOP gas, etc ; with 
ordinary pressure or. a reduced pressure CVD 
method is formed on scanning-line 3a from 
drawing 14 . The thickness of this 1st interlayer 
insulation film 12 may be about about 
500-2000nm. Preferably, annealing treatment is 
carried out at an elevated temperature with an 
extent of 800 degrees C, and the membraneous 
quaUty of an interlayer insulation film 41 is raised 
here. 

[Olll] Then, coincidence puncturing of the 
non-illustrated contact holes 82 and 83 (refer to 
drawing 2 and drawing 3 ) is carried out by dry 
etching to an interlayer insulation film 41, such as 
reactive ion etching and reactant ion beam etching. 
[0112] Then, the polish recon film is deposited 
with a reduced pressure CVD method etc., 
thermal diffusion of Lynn (P) is carried out further, 
and this polish recon fibn is 
electric conduction-ized. Or the doped silicon film 
which introduced P ion into membrane formation 
and coincidence of this polish recon film may be 
used. The thickness of this polish recon film is 
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about 150nm preferably in about lOO SOOnm 
thickness. And non-illustrated pixel electrode 
junction layer 71a and data-line junction layer 71b 
(refer to drawing 2 and drawing 3 ) are formed by 
the photolithography and etching. 
[0113] Then, the dielectric fihn 75 which consists 
of high temperature-oxidation silicon film (HTO 
film) or a silicon nitride film by the reduced 
pressure CVD method, aplasma-CVD method, etc. 
is deposited at the comparatively thin thickness of 
about 50nm of thickness on pixel electrode 
junction layer 71a which serves as a pixel 
potential side capacity electrode, and the 1st 
interlay er insulation film 41. However, like the 
case of an insulator layer 2, a dielectric film 75 
may constitute monolayer or multilayers either, 
and can be formed with various kinds of 
well-known techniques used for generally forming 
the gate dielectric film of TFT. And since storage 
capacitance 70 becomes large so that a dielectric 
film 75 is made thin, it is advantageous, if a 
dielectric film 75 is formed after all so that it may 
become the very thin iasulator layer of 50nm or 
less of thickness on condition that defects, such as 
a film tear, do not arise. 

[0114] Then, the polish recon film is deposited 
with a reduced pressxire CVD method etc. on a 
dielectric film 75, thermal diffusion of Lynn (P) is 
carried out further, this pohsh recon film is 
electric-conduction-ized, and the 1st 
non-iQustrated film 72 (refer to drawing 2 and 
drawing 3 ) is formed. Or the doped silicon film 
which introduced P ion into membrane formation 
and coincidence of this polish recon film may be 
used. The thickness of this polish recon film is 
- ' about 150nm preferably in about 100-500nm 
thickness. Besides, the 2nd film 73 of about 
100-500nm thickness is further forined for metal 
alloy film, such as metal metallurgy group silicide, 
such as Ti, Cr, W, Ta, Mo, and Pd, by sputtering. 
And the capacity hne 300 which consists of the 1st 
film 72 and the 2nd film 73 with a predetermiaed 
pattern by the photolithography and etching is 
completed. 

[0115] Then, for example, the 2nd interlayer 
insulation film 42 which consists of silicate glass 
film, such as NSG, PSG, BSG, and BPSG, a sihcon 
nitride fihn, silicon oxide fUm, etc. is formed using 
ordinary pressure or a reduced pressure CVD 
method, TEGS gas, etc. The thickness of the 1st 
interlayer insulation film 42 is about 500-1500nm. 
[0116] Then, the non-illustrated contact hole 81 
(refer to drawing 2 and drawing 3 ) is punctured 
by dry etching to the 2nd iaterlayer insulation 
film 42, such as reactive ion etching and reactant 
ion beam etching. 

[0117] Then, it deposits on about SOOnm 
preferably in about 100-500nm thickness by 



sputtering etc. the whole surface on the 2nd 
interlayer insulation film 42 by making low 
resistance metal metallurgy group silicide, such as 
aluminum of protection- from -light natxure, etc. 
into a metal membrane. And data-line 6a which 
has a predetermined pattern is formed by the 
photolithography and etchiag. 
[0118] Next, from drawrag 14 , at the process (5) of 
drawing 16 , the 3rd interlayer insulation film 43 
which consists of silicate glass film, such as NSG, 
PSG, BSG, and BPSG, a silicon nitride film, 
silicon oxide film, etc. is formed using ordinary 
pressure or a reduced pressure CVD method, 
TEGS gas, etc. so that a data-line 6a top may be 
covered. The thickness of the 3r4 interlayer 
insulation film 43 is about 500-1500nm. 
[0119] Then, the non-illustrated contact hole 85 
(refer to drawing 2 and drawing 3 ) is punctxnred 
by dry etchiag to the 3rd interlayer insxUation film 
43, such as reactive ion etching and reactant ion 
beam etching. 

[0120] Then, transparent conductive film, such as 
ITO film, is deposited by spatter processing etc. on 
the 3rd interlayer insulation film 43 at the 
thickness of about 50-200nm. And pixel electrode 
9a is formed by the photolithography and etching. 
In addition, when using the liquid crystal 
equipment concerned for the liquid crystal 
equipment of a reflective mold, pixel electrode 9a 
may be formed firom an opaque ingredient with 
high reflection factors, such as aluminum. 
[0121] Then, after applying the coating liquid of 
the orientation film of a polyimide system on pixel 
electrode 9a, the orientation film 16 (refer to 
drawiag 3 ) is formed by performing rubbing 
processing in the predetermined direction so>that - 
it may have a predetermined pre tilt angle etc. . 
[0122] On the other hand, about the opposite 
substrate 20 shown in drawing 3 , a glass 
substrate etc. is prepared first, and after the 
light- shielding film as a frame carries out the 
spatter of the chromium metal, it is formed 
through a photohthography and etching. In 
addition, these light- shielding films do not need to 
be conductivity and may form others, carbon, and 
Ti, such as Cr, nickel, and aluminum, from 
ingredients, such as resin black distributed to the 
photoresist. [ metallic material ] 
[0123] Then, a counterelectrode 21 is formed by 
spatter processing etc. all over the opposite 
substrate 20 by depositing transparent conductive 
film, such as ITO, on the thickness of about 
50-200nm. Furthermore, after applyiag the 
coating liquid of the orientation film of a polyimide 
system all over a counterelectrode 21, the 
orientation film 22 (refer to drawing 3 ) is formed 
by performing rubbing processing in the 
predetermined direction so that it may have a 
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predetermined pre tilt angle etc. 
[0124] Finally, the liquid crystal with which the 
TFT array substrate 10 and the opposite substrate 
20 with which each class was formed as mentioned 
aVove are stuck by the sealant (refer to drawing 22 
and drawing 23 ) so that the orientation film 16 
and 22 may meet, and they come to mix two or 
more kinds of pneumatic hquid crystals to the 
space between both substrates by vacuum suction 
etc. is attracted, and the liquid crystal layer 50 of 
predetermined thickness is formed. 
[0125] As explained above, according to the 1st 
operation gestalt of the manufact\u-e process by 
this invention, the electro optic device by this 
invention mentioned above can be manufactured. 
And since semi-conductor layer la and the dummy 
pattern 205 are formed by photoUthography 
processing and etching processing from the same 
film in slot lOcv at coincidence after digging slot 
lOcv in the TFT array substrate 10 (refer to the 
process of drawing 16 (2) from drawing 14 ), a 
manufacture process can be simplified as 
compared with forming a semi conductor film 
pattern and a dummy pattern separately. And as 
especially explained with reference to drawing 7 
and drawing 8 , in case patterning of these 
semi-conductors layer la and the dummy pattern 
205 is carried out to coincidence, the mask part for 
dummy pattern 205 formation can remove the 
light for exposure reflected on the level difference 
or slant face of slot lOcv, and the halation 
effectiveness can be reduced. Therefore, the 
pattern precision in semi-conductor layer la is 
raised. 

[0126] (The 2nd operation gestalt of a 
-manufacture process) Next,: the 2nd operation 
gestalt of the manufacture process of the 
electro optic device by this invention is explained 
with reference to drawing 17 and drawing 18 (it is 
drawing 16 to a list). It is process drawing 
showing order for the situation near 
semi conductor layer la of an electro optic device 
[ in / here / in drawing 17 / each process of the 2nd 
operation gestalt of a manufacture process ] later 
on with a top view, and drawing 18 is process 
drawing showing order for the situation near 
semi conductor layer la of the electro-optic device 
in each process of the 2nd operation gestalt of a 
manufactiure process later on with the D D' 
sectional view of drawing 17 . And drawing 16 is 
also process drawing showing order for the 
situation near semi conductor layer la of the 
electro-optic device in each process of not only the 
1st operation gestalt of the manufacture process 
mentioned above but a **** 2 operation gestalt 
later on with the E-E* sectional view of drawing 17 
(that is, process drawing in an E-E' cross section is 
the same as that of the case of the 1st operation 



gestalt of the manufacture process explained with 
reference to drawing 16 from drawing 14 ). 
Moreover, in drawing 17 and drawing 18 , the 
same reference mark is given to the same 
component as the case of the 1st operation gestalt 
shown in drawing 16 from drawing 14 , and those 
explanation is omitted suitably. 
[0127] The dummy pattern formed with the 2nd 
operation gestalt of this manufacture process is 
the same as that of what was shown in drawing 
12 . That is, the dummy pattern 205 comes to 
contain dummy pattern 205a which functions also 
as a pixel potential side capacity electrode 
installed from the drain field of semi-conductor 
layer la, and dummy pattern 205b divided from 
semi-conductor layer la here. 

[0128] At a process (l) to drawing 17 and the 
process (2) of drawing 18 (it is drawing 16 to a list), 
a process (2) and the same process are first 
performed from the process (l) of the 1st operation 
gestalt of the manufacture process shown in 
drawing 16 from drawing 14 . However, with this 
operation gestalt, dummy pattern 205a is 
operated as a pixel potential side capacity 
electrode. For this reason, it is made to perform 
sufficient dope so that it may have conductivity 
suitable as a pixel potential side capacity electrode 
to dummy pattern 205a at a process (2). The 
starting dope may be performed to the dope and 
coincidence to semi conductor layer la, and you 
may carry out separately. 

[0129] Next, at the process (30 of drawing 17 and 
drawing 18 (it is drawing 16 to a hst), in case 
scanning-line 3a is formed, the fixed potential side 
capacity electrode 215 is formed in the plane 
rogion-which counters dummy pattern 205a a& a 
pixel potential side capacity electrode fi-om the 
same polish recon film as scanning-line 3a. 
therefore, storage capacitance 70from dummy 
pattern 205a [by which opposite arrangement was 
carried out through the insulator layer 2 ], and 
fixed potential side capacity electrode 215' - 
independent or (namely, the storage capacitance 
70 shown in drawing 2 and drawing 3 - replacing 
with) it can build additionally (namely, the storage 
capacitance 70 shown in drawing 2 and drawing 3 
adding). About others, the process (3) of the 1st 
operation gestalt of the manufacture process 
shown in drawing 16 from drawing 14 and the 
same process are performed. 

[0130] Next, at a process (4) to drawing 17 and the 
process (5) of drawing 18 (it is drawing 16 to a list), 
a process (5) and the same process are performed 
from the process (4) of the 1st operation gestalt of 
the manufacture process shown in drawing 16 
from drawing 14. however, contact formation for 
this operation gestalt to drop the fixed potential 
side capacity electrode 215 on constant potential 
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other contact formation - simultaneously " or it is 
made to carry out separately. 

[0131] As explained above, according to the 2nd 
operation gestalt of the manufacture process by 
this invention, especially the dummy pattern 205 
is functioning also as a pixel potential side 
capacity electrode, and the electro optic device 
(refer to the process of drawing 18 (5)) which 
contains storage capacitance 70' independently 
additionally can be manufactured. And since 
semi conductor layer la and the dummy pattern 
205 are formed by photohthography processing 
and etching processing from the same film in slot 
lOcv like the case of the 1st operation gestalt at 
coincidence after digging slot lOcv in the TFT 
array substrate 10, a manufacture process can be 
simplified as compared with forming a 
semi-conductor film pattern and a dummy pattern 
separately. And by reducing the halation 
effectiveness, the pattern precision in 
semi conductor layer la is raised. 
[0132] In addition, since it can form in coincidence 
from the same film slack insulator layer 2, if one 
insulator layer 2 of high quality is formed for the 
dielectric film of storage capacitance 70*, and the 
gate dielectric film of TFT according to the 2nd 
operation gestalt of this manufacture process, 
since the increment in the capacity value in 
storage capacitance 70* and dependability, the 
engine performance of TFT30, and the increment 
in dependability can be aimed at to coincidence, it 
is advantageous. 

[0133] (The 3rd operation gestalt of a manufacture 
process) Next, the 3rd operation gestalt of the 
manufacture process of the electro-optic device by 
this invention is explained with reference to 
drawing. 21 from drawing 19. It is process drawing 
showing order for the situation near 
semi-conductor layer la of an electro-optic device 
[ in / in drawing 19 / each process of the 3rd 
operation gestalt of a manufacture process 1 here 
later on with a top view. Drawing 20 It is process 
drawing showing order for the situation near 
semi-conductor layer la of the electro-optic device 
in each process of the 3rd operation gestalt of a 
manufacture process later on with the D D' 
sectional view of drawing 19. Drawing 21 It is 
process drawing showing order for the situation 
near semi-conductor layer la of the electro-optic 
device in each process of the 3rd operation gestalt 
of a manufacture process later on with the E-E' 
sectional view of drawing 19. Moreover, in 
drawing 21, the same reference mark is given to 
the same component as the case of the 1st 
operation gestalt shown in drawing 16 from 
drawing 14 from drawing 19, and those 
explanation is omitted suitably. 
[0134] The dummy pattern formed with the 3rd 



operation gestalt of this mantifacture process is 
the same as that of what was shown in drawing 13. 
That is, the dummy pattern 206 is installed from 
the drain field of semi-conductor layer la, and 
functions also as a pixel potential side capacity 
electrode here. 

[0135] At the process (1) of drawing 21, the process 

(1) of the 1st operation gestalt of the manufacture 
process shown in drawing 16 from drawing 14 and 
the same process are first performed from drawing 
19. 

[0136] Next, in case semi-conductor layer la is 
formed at the process (2a) of drawing 21 from 
drawing 19, the dummy pattern 206 which has the 
flat- surface configuration shown in drawing 13 is 
formed in coincidence from the same film as 
semi-conductor layer la. About others, the process 

(2) of the 1st operation gestalt of the manufacture 
process shown in drawing 16 from drawing 14 and 
the same process are performed. 

[0137] Next, from drawing 19, at the process (2b) 
of drawing 21, after loading about 100-500nm 
thickness with metal alloy film, such as metal 
metallurgy group silicide, such as Ti, Cr, W, Ta, 
Mo, and Pd, by sputtering on an insulator layer 2, 
the fixed potential side capacity electrode 216 is 
formed in the field which counters the dummy 
pattern 206 as a pixel potential side capacity 
electrode by the photolithography and etching, 
therefore, storage capacitance 70from dummy 
pattern [ by which opposite arrangement was 
carried out through the insulator layer 2 ] 206, 
and fixed potential side capacity electrode 216" -- 
independent -- or (namely, the storage capacitance 
70 shown in drawing 2 and drawing 3 -- replacing 
with) it can build additionally (namely, the storage 
capacitance 70 shown in drawing 2 and drawing 3 
adding). Just before or after formation of such a 
fixed potential side capacity electrode 216, etching 
removal of the part which counters the channel 
field of semi-conductor layer la among insulator 
layers 2 is carried out, and an insulator layer 220 
is formed on it. This insulator layer is preferably 
taken as the thickness of about 30-lOOnm in about 
20-150nm thickness that what is necessary is just 
to form for example, with a reduced pressure CVD 
method etc. In addition, if etching removal of the 
part which counters the channel field of 
semi conductor layer la among insulator layers 2 
in this way is carried out, the gate dielectric film 
of TFT30 can be made thin, but as long as there is 
no problem in thickness, gate dielectric film may 
be formed fi-om two layer [ of an insulator layer 2 
and an insulator layer 220 1, or gate dielectric film 
may be formed not fi-om the insulator layer 220 
but from the insulator layer 2. 
[0138] Next, at a process (3) to the process (5) of 
drawing 19 to drawing 21, a process (5) and the 
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same process are performed from the process (3) of 
the 1st operation gestalt of the manufacture 
process shown in drawing 16 from drawing 14. 
however, contact formation for this operation 
gestalt to drop the fixed potential side capacity 
electrode 216 on constant potential - other contact 
formation • simultaneously - or it is made to 
carry out separately. 

[0139] As explained above, according to the 3rd 
operation gestalt of the manufacture process by 
this invention, especially the dummy pattern 206 
is functioning also as a pixel potential side 
capacity electrode, and the electro optic device 
(refer to drawing 20 and the process of drawing 21 
(5)) which contains storage capacitance 70" 
independently additionally can be manufactured. 
And since semi-conductor layer la and the dummy 
pattern 206 are formed by photolithography 
processing and etching processing from the same 
film in slot lOcv like the case of the 1st operation 
gestalt at coincidence after diggiag slot lOcv in the 
TFT array substrate 10, a manufacture process 
can be simplified as compared with forming a 
semi-conductor film pattern and a dummy pattern 
separately. And by reducing the halation 
effectiveness, the pattern precision in 
semi-conductor layer la is raised. 
[0140] According to the 3rd operation gestalt of 
this manufactxure process, especially the fixed 
potential side capacity electrode 216 is located on 
the TFT array substrate 10 at the upper layer side 
of an electrode rather than the pixel potential side 
capacity electrode slack dummy pattern 206, and 
is located in a lower layer side rather than 
scanning-liae 3a (refer to process (5) from the 
process (3) ^f drawing- 21) .-Therefore, since the 
fixed potential side capacity electrode 216 of fixed 
potential exists between the duinmy pattern 206 
and scanning-line 3a, the parasitic capacitance 
between both can be reduced. That is, since the 
parasitic capacitance between both does not pose a 
problem even if it" forms the conductive dummy 
pattern 206 in **** shown in drawing 13, and the 
plane region in which scanning-line 3a was formed 
in piles, increase becomes possible about the plane 
region which makes storage capacitance 70", 
without causing the evil by the parasitic 
capacitance concerned. 

[0141] Furthermore, since the fixed potential side 
capacity electrode 216 is formed from the 
light- shieldiQg film containing a metal or an alloy 
according to the 3rd operation gestalt of this 
manufacture process, it collaborates with the 
dummy pattern 206 and the protection from light 
engine performance is raised further. However, it 
is also possible to form the fixed potential side 
capacity electrode 216 fi'om the conductive polish 
recon film etc. 



[0142] In addition, although the fixed potential 
side capacity electrode 216 was formed in the 
lower layer side of scanning-line 3a with the 3rd 
operation gestalt of this manufacture process, it is 
also possible to prepare a fixed potential side 
capacity electrode in the upper layer side of 
scanning-line 3a. For example, if etching removal 
of the insulator layer 2 on the pixel potential side 
capacity electrode slack dummy pattern 206 or the 
220 parts is carried out before forming the fixed 
potential side capacity electrode 216 at the process 
in that case (2b), while performing the process (3) 
of drawing 21 before a process (2b) from drawing 
19, storage capacitance can be built with the 
dummy pattern 206 by which opposite 
arrangement was carried out by using the 
insulator layer of the left behind direction as a 
dielectric film, and the fixed potential side 
capacity electrode 216. However, although it is 
possible to arrange a fixed potential side capacity 
electrode or a capacity line in piles to 
scanning-line 3a through an interlayer insulation 
film in this case, the field itself which makes and 
puts storage capacitance turns into a field except 
scanning-line 3a (that is, it becomes narrow a 
Uttle). 

[0143] With each operation gestalt explained 
above, although the flat- surface configuration of 
slot lOcv is a grid-fike, you may have the shape of 
a stripe in aligrunent with data-line 6a, and may 
have the shape of a stripe in alignment with 
scanning-liue 3a. The effectiveness which raises 
the protection-from-light engine performance 
about the effectiveness which raises the 
patterning precision of semi-conductor layer la by 
forming- ^^ dummy-^ patter n^ and semi-conductor . 
layer la in any case is acquired. , 
[0144] (The whole electro-optic device 
configuration) The whole electro-optic device 
configuration in each operation gestalt constituted 
as mentioned above is explained with reference to 
drawing 22 and drawing 23. In addition, drawing 
22 is the top view which looked at the TFT array 
substrate 10 from the opposite substrate 20 side 
with each component formed on it, and drawing 23 
is the H-H' sectional view of drawing 22. 
[0145] In drawing 22, on the TFT array substrate 
10, the sealant 52 is formed along the edge and 
the light- shielding film 53 as a frame which 
specifies the circumference of image display field 
10a is formed in parallel to the inside. The 
data-line drive circuit 101 and the external circuit 
connection terminal 102 which drive data-line 6a 
by supplying a picture signal to data-line 6a to 
predetermined timing are prepared in the field of 
the outside of a sealant 52 along with one side of 
the TFT array substrate 10, and the scanning-line 
drive circuit 104 which drives scanning-line 3a is 
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formed along with two sides which adjoin this one 
side by supplying a scan signal to scanning-Une 3a 
to- predetermined timing. If the scan signal delay 
supplied to scanning-line 3a does not become a 
problem, the thing only with one side sufficient 
["the scanning-hne drive circuit 104 ] cannot be 
overemphasized. Moreover, the data-line drive 
circuit 101 may be arranged on both sides along 
the side of image display field 10a. Furthermore, 
two or more wiring 105 for connecting between the 
scanning-line drive circuits 104 established in the 
both sides of image display field 10a is formed in 
one side in which the TFT array substrate 10 
remains. Moreover, in at least one place of the 
comer section of the opposite substrate 20, the 
flow material 106 for taking a flow electrically 
between the TFT array substrate 10 and the 
opposite substrate 20 is formed. And as shown in 
drawing 23, the opposite substrate 20 with the 
almost same profile as the sealant 52 shown in 
drawing 22 has fixed to the TFT array substrate 
10 by the sealant 52 concerned. 
[0146] In addition, on the TFT array substrate 10, 
the inspection circuit for inspecting the sampling 
circuit which impresses a picture signal to two or 
more data line 6a to predetermined timing, the 
precharge circuit which precedes the precharge 
signal of a predetermined voltage level with a 
picture signal, and supplies it to two or more 
data-line 6a respectively the quality of the 
electro-optic device concerned at the manufacture 
middle or the time of shipment, a defect, etc. in 
addition to these data line drive circuits 101 and 
scanning-line drive circuit 104 grade etc. may be 
formed. 

• [0147] -You may - make it connect with LSI for a 
drive mounted on the TAB (Tape Automated 
bonding) substrate instead of forming the 
data-line drive circuit 101 and the scanning-line 
drive circuit 104 on the TFT array substrate 10 
electrically and mechanically through the 
anisotropy electric conduction film prepared in the 
periphery of the TFT array substrate 10 with the 
operation gestalt explained with reference to 
drawing 23 from drawing 1 above. Moreover, 
according to the exception of modes of operation, 
such as TN (Twisted Nematic) mode, VA 
(Vertically Aligned) mode, and PDLC (Polymer 
Dispersed Liquid Crystal) mode, and the no MARL 
White mode / NOMA reeve rack mode, a 
polarization film, a phase contrast film, a 
polarizing plate, etc. are respectively arranged in 
a predetermined direction at the side in which the 
outgoing radiation light of the side in which the 
incident light of the opposite substrate 20 carries 
out incidence, and the TFT array substrate 10 
carries out outgoing radiation. 
[0148] Since the electro-optic device in the 



operation gestalt explained above is applied to a 
projector, the electro-optic device of three sheets 
will be respectively used as a light valve for RGB, 
and incidence of the light of each color respectively 
decomposed through the dichroic mirror for RGB 
color separation will be respectively carried out to 
each light valve as incident light. Therefore, with 
each operation gestalt, the color filter is not 
prepared in the opposite substrate 20. However, 
the color filter of RGB may be formed in the 
predetermined field which counters pixel electrode 
9a on the opposite substrate 20 with the protective 
coat. If it does in this way, the electro-optic device 
in each operation gestalt is applicable about the 
color electro-optic device of direct viewing types 
other than a projector, or a reflective mold. 
Moreover, a micro lens may be formed so that it 
may correspond 1 pixel on [ one ] the opposite 
substrate 20. Or it is also possible to form a color 
filter layer in the bottom of pixel electrode 9a 
which counters RGB on the TFT array substrate 
10 by a color resist etc. If it does in this way, a 
bright electro-optic device is realizable by 
improving the condensing effectiveness of incident 
Ught. Fxurthermore, the die clo IKKU filter which 
makes a RGB color using interference of Ught by 
depositing the interference layer to which the 
refractive index of many layers is different on the 
opposite substrate 20 again may be formed. 
According to this opposite substrate with a die clo 
IKKU filter, a brighter color electro-optic device is 
realizable. 

[0149] This invention is not restricted to the 
operation gestalt mentioned above, and can be 
suitably changed in the range which is not 
contrary to the summary or thought of invention 
which can be read in a claim and the whole 
specification, and the electro-optic device 
accompanied by such modification and its 
manufacture approach are also included in the 
technical range of this invention. 

[Brief Description of the Drawings] 
[Drawing ll They are equal circuits established in 
two or more pixels of the shape of a matrix which 
constitutes the image display field in the 
electro-optic device of the operation gestalt of this 
invention, such as various components and wiring. 
[Drawing 2l It is the top view of two or more pixel 
groups where the TFT array substrate with which 
the data Une in the electro-optic device of an 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed adjoins each other. 
[Drawing 3l It is the A- A* sectional view of 
drawing 2 . 

[Drawing 4l It is the top view extracting and 
showing a dummy pattern with a semi-conductor 
layer and the scanning line among drawing 2 . 
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[Drawing 5l It is the C-C sectional view of 
drawing 4 . 

[Drawing 61 It is the C-O sectional view of 
drawing 4 in the example of a comparison. 
[Drawing 7l It is process drawing showing the 
dummy pattern in this operation gestalt on the 
cross section corresponding to a C-C cross section 
for a patterning process. 

[Drawing 81 It is process drawing showing the 
patterning process in the example of a comparison 
on the cross section corresponding to a C-C* cross 
section. 

[Drawing 9l It is the top view extracting and 

showing other employable dummy patterns with a 

semi conductor layer and the scanning line like 

drawing 4 in this operation gestalt. 

[Drawing lOl It is the top view extracting and 

showing other employable dummy patterns with a 

semi-conductor layer and the scanning line like 

drawing 4 in this operation gestalt. 

[Drawing 111 It is the top view extracting and 

showing other employable dummy patterns with a 

semi-conductor layer and the scanning line Uke 

drawing 4 in this operation gestalt. 

[Drawing 12l It is the top view extracting and 

showing other employable dummy patterns with a 

semi-conductor layer and the scanning line like 

drawing 4 in this operation gestalt. 

[Drawing 131 It is the top view extracting and 

showing other employable dummy patterns with a 

semi-conductor layer and the scanning line like 

drawing 4 in this operation gestalt. 

[Drawing 14l It is process drawing showing order 

for the situation near the semi-conductor layer of 

the electro-optic device in each process of the 1st 

operation gestalt of the manufacture process by 

this invention later on with a top view. 

[Drawing 151 It is process drawing showing order 

for the situation near the semi-conductor layer of 

the electro-optic device in each process of the 1st 

operation gestalt of the manufacture process by 

this invention later on with the D-D' sectional 

view of drawing 1414 . 

[Drawing 1B1 It is process drawing showing order 
for the situation near the semi-conductor layer of 
the electro-optic device in each process of the 1st 
operation gestalt of the manufacture process by 
this invention later on with the E-E* sectional view 
of drawing 1414 . 

[Drawing 17l It is process drawing showing order 
for the situation near the semi-conductor layer of 
the electro-optic device in each process of the 2nd 
operation gestalt of the manufacture process by 
this invention later on with a top view. 
[Drawing 18l It is process drawing showing order 
for the situation near the semi-conductor layer of 
the electro-optic device in each process of the 2nd 
operation gestalt of the manufacture process by 



this invention later on with the D-D' sectional 
view of drawing 1717 . 

[Drawing 19l It is process drawing showing order 
for the situation near the semi conductor layer of 
the electro-optic device in each process of the 3rd 
operation gestalt of the manufacture process by 
this invention later on with a top view. 
[Drawing 2Ql It is process drawing showing order 
for the situation near the semi-conductor layer of 
the electro-optic device in each process of the 3rd 
operation gestalt of the manufacture process by 
this invention later on with the D-D' sectional 
view of drawing 1919 . 

[Drawing 2 11 It is process drawing showing order 
for the situation near the semi-conductor layer of 
the electro-optic device in each process of the 3rd 
operation gestalt of the manufacture process by 
this invention later on with the E-E' sectional view 
of drawing 1919 . 

[Drawing 22l It is the top view which looked at the 
TFT array substrate in the electro-optic device of 
an operation gestalt from the opposite substrate 
side with each component formed on it. 
[Drawing 23l It is the H-H' sectional view of 
drawing 22 . 

[Description of Notations] 

la -- Semi-conductor layer 

la' - Channel field 

lb -- Low concentration source field 

Ic -- Low concentration drain field 

Id -• High concentration source field 

le -- High concentration drain field 

2 ■- Insulator layer 

3a -- Scanning line 

6a " Data line 

9a''' Pixel eleetipode : >> • ^: ^ v 

10 - TFT array substrate 
lOcv(s) - Slot 

11a - Bottom light- shielding film 
12 -- Substrate insulator layer 
16 ■- Orientation film 

20 -- Opposite substrate 

21 Counterelectrode 

22 • - Orientation film 
30 - TFT 

50 - Liquid crystal layer 
70 -- Storage capacitance 
7 la - - Junction layer 
71b " Junction layer 

72 - The 1st fUm of a capacity line 

73 The 2nd film of a capacity line 
75 Dielectric film 

81, 82, 83, 85 " Contact hole 
201-206 -- Dummy pattern 

215 216 ■- Fixed potential side capacity electrode 
220 - Insulator layer 
300 -- Capacity line 
600 " Photoresist 
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601 - Mask (reticle) 

602 - Protection-from-light pattern 
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[00311 icoj; a tC^BicWf , ^^frK^N*i5'->' 

[0032] ^<r>mmm&.'k^-thmm.x'\t. mumn 

[00331 i<?3 i a tzm-Wf . :^KXJS^*$-ir 
y) . Cr (^OA) , W (^>'i/:7.x>') , Ta 

y^-zi^) . Mo (^Ut't'^') . Pb (IS) ^coSUuSi 
[0034] ^<7)#fi|^4Srqfrf Mffili^ 



[00351 CliOi a tcmWf, yS-^N-^'-V** 

[00361 z.<ry^wz. mmfi<n!mmi. 

fiiai^MfiiT'J) Sid \,zmWLVX t J: V ^ . 
[0 0371 c:coJ:-3{c«lJ£-rtL(f. ^^SwN-^'-vA* 

[00381 CIiOSW?f«S:^^.JB«T<±. 1515^ 

^xoizm^txi>x\>K 

[00391 zcDX e izmmixit. mm h ^vs^'x^ 

[0040] 3ts:?6Ba<7)«^^gOMat:^^{i±iBP 

i^x h ^m^'^xm'^izy =j- h u y y < jaaavx 

[00411 ^^Bflom^^SoSSBt^rStc iii 

ki. ^•fmmzMi:^^. -^coik, m^^z^^^mii^m^•<^ 
\izmm'h<rni]m\^x . i?jsra-fe;^^fsii&^bf i± 

[00421 2|Ef6HJ<0«IcOliSOt^BI±±iaiHaS-» 

«j$<xfeiE*afc«r{ii.TtJO. mimnz^^txj-zfm 

j^9-yi3^^m.^ixxii*). msM^i,zi>\.^xmd?m- 
wmf^s - >crmi,z^wm.<r>mim^^in.x v ^a . 
[0043] :i^w^m^<^mfm^mzxix\s. mp^ 
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[0044] ^^HBO^co J; d 'Srffffl&VfUKOf iJ^«±iX 
[00451 

m-^\^xwmrt. ]HT<omm&mii. :^WM<r>m^ 

[0046] (mS«te^{S<^li«St=*5ft&«l)R ) 5fe 

m<r)mmms&Thh, m2ii. 'f~:^m. mm 

<OB*Sfc^fflHT'*S. 03li. EI20A-A' KFiB 

[ 0 0 4 7 ] HI fcfcV^T, :*:^J^®(3fc«t-Sm^ 

9aSrX>f -y^y^^mm-t^tzifycoTFTS 0 i:5Ep'®« 
TFT3 0oy— Xttt^fiUtc^^SiX'tv^l.. t'— 

i»6 a ti»g=3itiiff»<i^s 1 ; s 2': sini. r 

<7D-r-^'aj6aR|±tcStL-C. :?^/l^-r«lc:ttJS-rSi 
dt^LTt^VV ttl, TFT3 0<oy-htC*iE«l3 

a*iS^«(c«igg§fl-Ci3 •) . Bfr^tfOrJ'^ 5 yi?^T'. ^ 
316183 alC-''?;UXWt^fi-^Gl , G2. Gm 

:i<DmizwM<!KTmi5ftrh^'Di>zm&^ixx\^h. 

iifR«Si9a{4. TFT3 OOH W >'t::l®Me*)tSf^ 
$ttTfcO. X-^ •y^>'^3g^-C*I.TFT3 0?:-^ 

a*»<b«J&$ixl.B«^i-^S 1 , S2, Sn^EJr^ 

^mtn-^b Lx<7)m^i,zm^j2i>ttLrzWi&i^'<ju^ 

■filft#S 1 , S 2. S n{J. f^^S*ritiI*ffit: 

ij^it-ThZtlz^'O. TtSr^t, PglH^S^^r^tStc 



[0 048] a2^CtJ^^T. SSWt^iS<OTFTru 

^ a«±(c{4. V h u xmzmm<r>mm^j:mmmM9 
^^T ti 0 , mmmt 9 a <^«i«co«#fc*^ jaot f*- 

[0049] ttz. ^mi^mi a<r)oii>m^^±.¥'0<7) 

mm.m.m:'7Fi Ltz^^ ^vns« i a - i,zMm-t^ i ^ 

^tElSSaj&SiEa^ilTfc'J. «l83a{±y-h^ 

fcLTStg^i. (#13. *^JfiJ&ffi-C{4. *^3a 

a. mmy->-wmbKch^^izj&\.^xm&i>zm^^ti 

TV^S) , C:<0J;-3lC. ifeiBa3ai:T^-:J'tSl6ak<0 

aip>'-hm«gi: LTitl^JlEa^iXitfflfgX-f -y^^iJ^ 
ffl«0TFT3 0*^l^^t'c>i^•CV^S . 
[00501 0 2&l/ia 3 tCSr^ i 3 . *^llfeJg®T' 
ti:. ^ftiSl3 00{4, ^mtt^!KUi^U3>'Jl^*»^>:5r 

1 1^7 2 tam^^iists-^mi^v 

^.^rSII2iS7 3i:*«fiiasn!t^Jlfl!jS*f^. 

at>IS2JR7 3JS. S4ai3 0 0^U{4^^»7 0<0 
i: Lt O«|g60m, T F T 3 0 <?>± 
laifcfc V»T ASt3t*»^> T F T 3 0 &3fi3fei--S. ±(Blig3tl» 
LTcO^tgSrlto. ^^>:lgl)K7 2{4. ^SIS3 0 0 
^V^JiSW««7 OOHl^ffifill^fimSSfc LTO«fll 
<Oflfi. ±fflyig7tKi:LT«0^2M7 3f:TFT3 0hC0 

»S3 0 0 tcMUT , -l^i4i:K7 5 ^:fJ-tT«r6jSM$ 

fxi,4'*s«7 1 a{±. m^m.! QKm^mmmm, 
TFT 3 0 b<r>mtzmm^ixi>^f&mmt Lx<7imnt: 

^*>. letw. H««S59ai:TFT3 0«OSI«UgF^^ 
^■SJS lei: ?:'pmmTi>^fSmmmk L-C<0»fgSr 

[0051 ] ^Lx^mmmTii'i^i,z, ia2at;qii3 

iZTfrTioiZ. TFTTl^^^KlOfcli. H^®9 
atfO|Sll«JfBlSt=«<aJt*J?r^f&?^«^ffliSJ*tc«l 0 
cv (l22 4'tTA*'9com«l^T-^$ixTl.^S) *^ 
^ixxa*). SI 0 c v«Offlflfi*»^SgPtC*^tt. ^ 
«cjf 1 acnmmzm 2 «i»*«lT^ii5«iSP*S^ 5 - 
?'<^—y20 iii^m^^tix^^i>. zcoys.~f'<9~y 

2 0 1 c7)«^at/^ffls&mtwOv^Tt4, f*i3®4*>ic>ia 
[00521 :^mmmxii. 0*4. tft 

3 0<^i«iiJKb'^>f l e (RlXffiiSm®9 a ) 
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10 0 5 31 «SII3 0 Oti^ffiWt^^T. ^IEII3 a 
tCfo'-j-rxh^'f r«t:Wl/Tt5'?. TFT30fcS^f 

:fi-|6ltC^'«rW«>7-*— ^1»6 ai:02*«*l*lfc^'?# 

If^^mm 3 0 0 1 *iffl3£ll UT JgfiK? n I. tc i 
0. TFTTl^-fSISl 0±t*Jtt&TFT3 0<^±ffl!l 

[0 0 54] ffi*. TFTTV-^mmi 0±l>Zi5iftT 
FT3 OcOTffllllCti, Tfflyjg^tlSl 1 atfiWFmzm-if 

[0055] ^tt^>0±iiJig3feMO-p<l&«li£-r-i.?S2 
187 3Jtt>TWii3l£Kl 1 a«i^/?. T i . C 

r. W, Ta, Mo, Ph^<n^m^±M(^0-h<^JfKc 
<tt— pSr^tf, ^mmi¥. :&Hi^'J-t^-f 

^COJ:a^:m2^7 3S•^^T^^^iila3 0 0 

i±. ^mmmir^L. -eioiii!iS7 2**ai«eo;Ku>' 

Uai^K-C'ft&Jt*^. ^^Sg2)K7 3tc-oi%T{±. mm 

<m2ffii7 3i&fe3S«ll3&»^}^«-f*tff. ^SIR3 0 0 

[0056] */iH3tC*3V^T, ^MfEt LT(0>t'^ 
S7 1 aitW-MJ&SOOtcO^izMWi-^tltm^i^mi 
5{i. Mi.tfffi)95~2 0 0nmfeKc0i:t«?W^V>HT 

[0057] 3tiKlRlli: LTlSt&f ScO^^ib-f^SiS 
3 0 OO-asS-fllflg-rS^ 1 187 2W, CTi-JfUlf 1 5 

OnmSJSiOdf'Ji^U^VK*^^^^. ttz. j&^Sb 
LT^figf Sc7);^^^.-r5g»^3 0 OcoflfeiO-gBSr«fi& 

(cS-r SfflltcEa^it^Slg 1 M7 2 StjKU V- rj 

hm^t. m9M^m7 skzm-th'^mmi i as:,-it'ji^ 

^lajh-c^l.. Hfc:, ::coJ;a^^iSg3 0 0S:i^m 
IK7 5±fc:jg)«-r^lgt;, ^mM7 5<^}^B£f^tc7:r 
hU>'*XMmi&Att«.^i:'5:<. 3S^T^SilR3 0 O 

ism)W7 5cop°tie5-Si»^^>fL^coT\ 

7 5 ^ff < ^-Th Z b ii^simb ^ 0 . « 
[00 58] m2RX/m3l,Z^'tXoiZ. ■r-;J'a6a 



h^i^m 1 3.(7)0 ^^wmv-^mm i d izwm^z 

[0059] ttz^mmsooii. mmm.m9simm. 
$tifzmmwmm^h'i:<Dmm<,zjm^ti. 
bnsmtzmi^^itx, H^&tsixs. ^h^m& 

^3 aizm^-t^tzibto^mMm^ {^mr^ ) 
^mmmn^'f-:!^meai,zmk't&^yy''jy-}^mj^ 
^mm-thT-^'wmmw\m\^i^t) izmi^^tih 
lEMM'^n.m.m.^^'mimx'ii j: t , n\^w& 2 0 co 
str6]msg2 1 izm^^tih^m^x'hmh^\'\ n^z. 

TfSSS&yfMl 1 aCoV^Tt, -5-<OSfii^l6*«TFT3 

otcMLTS^^aJi'-f-ct^stti./ii^ic. 

3 0 0t|l|«fc, Mfii^*®1^3&»<i>-ec7)jaHtcJEI5U-C 

^&.wnzmmti>bx\'\ 

[0 0 60] BS«ffi9a(4, 4'il»«7 1 aS:«<3jtt-f|, 
^fctciO. 3>^':?b*-;U83S.t^85^^LT¥ 
^*Ji 1 a CO -hmmm H ^ >'«i^ 1 e (cS^WlcS 
«g$ttTV>S. B0*>. :^mmmmX'ii. 4»«JS7 l a 

wmmM.7 ocom^&immMmb Lxcnmmst. 
x/mmm b lx commi.ztatx . mmrnm 9 a s: x f 

7 1 aiRx/7 1 h^'pmmb Lxmrn-rtm. m^wm 

imx.ii2 0 0 0 n mgSCC«< T t , m^fSi^-^<^ 
Jt«6^/jNgc7)--otUicOit?i|^n 1^^ 9 ^7^— /UT'M^ 

[ 0 0 6 1] a2ay^03:tci3V'>T. «m3t^SS«4, 
"smtcT f TTi^^ 1 0 i: , ::^xtc^ptifeiiES$ix|, 
^=Srit|4j««[2 0t^#X.TV^«.. TFTrW»« 

[0062] TFTTV-i^l OtCji^jft^rf&^tttfO 
miOcvrtlC, ^113 a, 7"-iS^ia6a. TFT3 

o^coisa^^ti, m^t.lxx\^h, :itx.\zx 

0. TFTTW'fafitl 0±OStJS«c^ffl {ws-h. 
®E9ac0Tifii:=5:i.^3ji^l^^4 3O^ffi) ICfc 

Lfzmik(^Wip\T^^^M^'^&,^W^X'^ h . 
[0 0 63] I5l3lc^-rj:dlc. TFTTW^a^lO 
tC{4. B3g«Sg9a*siatt'?.itTJ3 0. -5-<0±{fflW±. 
^bV:/Ma^0DF;r^OiBl6li!!Pl*«]5SSnfc:ffi[6lM 1 6 
*^^^t'^t^TV^?., B^«S9a{i:^l;ttf, ITO(ln 
diun Tin Oxide) M^2:fiOSH^mi±ll*»<^^ir«.. tfz 
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10 0 64] flfe*. *fr6ia«2 0fc«, ^(^^Wizm-y 

[00 6 53 «ifi]^20t;«±. 

3 0 0 at/f'- ^me atmz^^mt[iimi2o ±<ojE 

^t;:J; 0 ^ 0(i*-<i><7)AW3t**^-v:t-;i^ 
1 a • •'?>iSjit« V-:^«iS 1 b &T/iS.m^ H >^ 

o tc*^|6lS«2 0±coig3tK«i»t L< (i. TOWtc^ 
-C^»ia3 0 Ob'r-^Uie a i:*»^,^:Sjg3te<OI*l{|| 

tc:fi[a-r-?> J: 0 izm^^ . Clixtc J: D . *=fr6]«« 2 0 

[00663 i<o i 0 i,zmfS.^tvfz. mmmk9 a 

\^m&2 1 t*<«fflt-|.J;atiiEa$iX!tTFTTV-< 

»«i ot*jiiij»«2 0i:co^w±, m^<^iy-/umz 
X *)mtitf:i^iz^3Sdf(^'«»n<o-mTi>tms,im 
x-^tL. m^Bm5 0i}mm,$tL^. m^mson. mm 

6 2 2 tci: 0 0T««iBl6l^t«* t S . JRSJf 5 0 

!tlRS*»A>tr.|>. S^-— ;l^«J4: TFTTb"<a«10a 
lXJtrfi]^2 0 i&^-iXi?>cOjaja-CBiS0-^i?-(i-S!ti6tO. 

S. 

[0 067 3 Hfg:^-f •y^:^;?"fflTFT3 0OT 

tc«±, TJte^^l 2*«i$*t^>iX'CV->i,. Tti!!«»iSiMl 
2ti. THjfetHl 1 a*>^>TFT3 0Sr®^^-f-^ 
«ig<Ofl&. TFTTV-'fS^l 0«0:g:B8fcJg«SiXl.C: 
ttcj:>5, TFTTl^-^a^l 0<7)^iBcr)gf6^lCi3{t 

F T 3 0 <0!^<0^'fliS-RSih-r S«lt6**-r 5 . 

[0 0 683 S3 tCiSV-iT. ®*X-f >yf->-:?^fflTFT 
3 0 {4, LDD (Lightly Doped Drain) WMi^LX 
tJ*), ^iSl3a, S^S*83a*>^<7)m*fcJ:*)^ 

a" , ^^3ai:^f*«l akSr^St-rS^'-h^ 
Jii^^^tri^i^2 . 1 a«7){RiiiKV-^«J^ 



1 b&t^flSilUSH^'f :^^Wi 1 c . ^i^^frJI 1 aOJgJg 
Sy-X®J^ 1 dMtXtftjiEH l^-f 1 e trflii. 

[00693 ^aS3 a±(c{i;. iSiSIS V-X^i^ 1 d 

^th^y-?^ \'ii-^^)vs2m/^ms.Yv^ymi& 

1 e■^Jit.S3>^'^^*-;^8 3*i=g■^^?L$^^)tm 

[0 070 3 miMia^lM4 1±lCii«4)«jl7 1 aJl 
t<7 1 bMl^tC^ftSS 0 0 Jt^'m^nxfe 0 . iil^> 
<0±W4, "t^T 1 a&l^7 1 b'\^'!?atS3>'^ 
:^ h*-/l^8 laVny^'^' hd-^-;P8 5**«-!rra?LS 
il^^ll2JlSi^llS4 2*-WSixTV'>^. 

[ 0 0 7 1 3 Ns, *iiif6j^®Ti4. 1 mmmmA i 

tcMLtli. 1 OOO°CcO;^^S:fir3c:i:lc:J:0. 
«sJl 1 a^^3^3 a ^«^-r?.dtU i^U 3 >m,zi^ 

± 0 . mmm.S 0 0OlfW#ifiK:*tSX h ^;^coa*J 

[0072 im2fmmmA 2±{Cli7*-^'«6 a*? 

l&m.^KXii^. Z.ixty<r)±.\z\i. *«aJS7 1 aA.311:. 
«>3:^^'^ h5^-;W8 5*^m$nJt^3Bra^«4 
3*^fi£$ttT<'^l>. B«m€l9a{4. CIOJ; 

$ixy;:m3®gi*eisifi4 3<r>±miizmrhixx\^i, 
[00733 {■s^^-f^i'-xrtmm.^^mm^) 

|liftJ^Sill=i3UT. TFTTV^^Kl 0<0«1 Oc V 

mz':>\^xmm-&, zziizm4\t^ Ei2od*>^^$- 

^•<'f-y2 0 1 1 am/^&3 a (a«t« 

Ji- I14C0C-C' IffffiET'fcDv I16J4, it^JlctJ 
iihC-C- WmmTht, 117 {4. :r$->'N-:5'->'2 

±-c^-risaT$>o, 08(4, immiztnf!^^^:}^- 
mxhh, . 

[00 74 3 ia4aT/H5tC^-rJ:3(r. TFTTl/'f 
««i 1 0 lc:M^>iX^« 10c v|*itc{4. T«ii^M 1 2 
i&:n-LTTFT30«o^+^^;HStSl a" ^-t-tfiji^fji 
m\3.imm.ZflXi5*). *SBgl3a®iS^|^<^3^«c 

ei awpi^tc3t®»Rtto:/s->'N'^->'2 0 i*<m 
$n-cv^i.. ^^-f^^~y2Q ui-rmmwki 2<n 

«1 0 c v(?5iSd»(5>l£Mtc*>JfCJg*$ix-CV\S. 

T05(::*-r<J;dtc:, SiS^^^Scoiftf^H^tc. 

L < {4-f irfcieat S l*lMRW3t^SKM5K<!0-aJ ) 

mm\^xh. y^~i^^-y2 a uzi.hmm^^\t 

?i^7)aila!c»'^t4'fHiSr3mi:LT###=iil 
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[00 75] dCr. mei,Z7jkLt:imMii. 05(175 

l^v ^fc t> (7)T2b I) . EI 6 tcs^f J: d tc . ittS5C??0^-^t: 

L 1 *«ffIf^Lr i . tJ^ 5 — -"f ^-i^ 2 0 1 t::<J: S®JR^ 

t LT . 1 atC?"M-ri>7feL2(±. 3tL 1 kit 

^T%i:^S§ti=5:<'^. BP^. dOit^mii, ^10 

10076] 05&1/06*>^>i8t&»-I.J;-5(C, ^js^MSJ^ 
SlCiixtf. TFTrW^S^l OKJRl Oc 

Si;./^TFT3 0 0®^«fli9 a5:ftff(cx-f yf- 

[0 0 77] ^C:-C*ll*tJ^filTi±, m2&tmSiZ:^ 
Ltim<^WM^mi,zX 0TFT3 0lc^-ri.jE3feS:± 

tt. §*IS3 0 0&tXT-:5'iK6 a;{;>\ ±mm^b V 

xmm-t&. m-fi, ^^mm^m^mmizm-rhTm m 
xfst^cr>iiimm) *^t>^.m-tm'oyti>ziciLxii. 

^jxjf A*t^>5^'Sii:*^A> 1 ojK~i smmtx-i'ti^m. 
^sri o%^■^^•cv^&. mwzm*)^t. m>%^ 

i^^WL^tlh. «fe-?T, EI5KS^L:t3teLl«, TFT 
3 0<D±T(c=&aig*IK*li;tTv^-Ct. ^?ftt#i.<0 
•e. *ltfiteJgSlO*D< , ^^#:Jil acoKTig^tSrtf^: 
^ ^5 _ys-^_>/ 2 0 1 <0S6*{4:;fc$ V ^k ^. . 
[0 0 7 8] jD;fr*^JK®-C{±, ia4(c^t/iJ:a 
(C^ :rS--'N°:5'— ^-2 0 Iti, ^^3 a(C^Ptr6l-rS¥ 

2 0 1 jb^SIKttT'fc-'T tl^littT'S) -pT i. . M 
aE^3 ak^^S— ^^:5'->'2 0 1 t<r>mzi5»S>^^^ 

[0079] mz:i^mm&^xii. m4Rrm5<fz^ 

io^Z^t^m 1 a^OMffi5t=^5->'^•^->2 0 1 



5 N- ^ - y 2 0 1 Sr^^*« 1 tcm- :7 :r V U 
vyyy 'immBiX/:^'yi-y^9mizii '()n9-~V'f 

[ 0 0 8 0 1 iD*>. EI7 l:^-r i d tC:*;|IMJBffii«0^ 
ftcJil ^-&Jfy'Si—n^—>2 0 1 ^jg^i-SBgfcJi, 

5t"ria7cO±g(c*t-J:d(c, Tttlli^ig^Kl 2±£0:^ffi 

OOSr)&fig-fS. ^*Ji I a&t/^5 wn*^ 

-y2 0 1 6 O 2Sri^vX^' 

60lS:^LT, 7 * h Ui^::?. h 6 0 O 

^J:dfc, 7:r M's^;^h6 0 0C^ra^?»^J-Sr|^ 

tT. ^mfy^-'^y-y2^\\znm- 
h^^y—yii^-tty * M^v-';^ V 6 0 0 a im^-t 

0, mAmm3\,zmLtzXo^j:^im \ ^vct/y^ 

—n-^—v 2 0 1 STJ^fiJc-f-g) . 

[0081] «e-5T. 07<^±®tc*-rs3fe®prr. n 

3tfflo3teLe{±. m<r>fmm<-^\mmcr>iLyi\.zii\-^x . 

y^-n9-v^m?^<7m3t}'^'^-y^<^ 2lS'%^zi. 0 

K^^ixs. z<Dt:ih^ m<^mmm\''>immx'S^9m(r> 

b 6 0 0 a SJ:-x^i^^L-C#^,iX.&^#:Jl 1 aO^*^ 
[00823 C .IT. ia8iC^t!tJ:t«J0IK4. 127 tc^ 

0 2' Sri^ov;?.^' 6 0 1 • Sr^LT, ^i>«c7)as 
^v^{i^®-C'^$iT.. R*f3feL e 2 k LT 7 * hl^i^* 
XV-6 0 0cOp*>^«£ei a?g^£7)gB^(Ct. 

i^3ytS}^i!}^i^i>zmti., fi£oT, ascoTStcs^f 

i^-XheOOa- ^Xy^V^LTW^ttS^^f^ecO 

[00831 ll7&lfH8A»/i>-jJ-*>^ J; 9 fc. 

®(rj:ix{df, f-^^-;U®lSl a' $:-^tf^<*a 1 aCD 
«Slffl-(kSria4 k^^lC*^#Jl 1 aco?^WN'5'y='f SriS 
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10 0 84] JjUi04*^^ll8lr#SiUTlJiBJt;tJ:o 

*is6K^icJ:ntf, r5.~^-<^-y2 o i 

[00851 *|IJI9^SS-Cli!^li. -y-!;?-^ 2 0 

^c7)i|i^#:Jil afclPI— JK*>^>'5rS«0-C\ rJ^Sw^rJ'- 
^2 0 1 S-JiJ^t-|><^t:3S!lDW'5:lS{4^T'25S . M 

-/N"^'-y2 0 lcO^-ixfcll-i:^rl.<?5-C. Sgit^tcfc 
lt-&IS<^fc. ^-rJtvMHi^l a' ftRJRSn^V^^ 
^*^J-c03t$r. i/S w^•^->•2 0 1 TmUX'^hti 

[ 0 0 8 6 J &±mmi'^^mmwkTii. r^-^-^^ 

-y2 out. a<0«lCiHaSilTV^i. 

ill acojSffltci3(t-I.EiK^*^=^c^i2MfcJi^=*, ^ 
fiJcJil aCOMl}^-^S->'^•:f->'2 0 1 SrffiS^Sii: 

±rz. :mmmmxii. ^5ws:?-y2 0 i 
?«tfO±S6±. f«Oi!lM±3tt/Jga5±tiiJII.J:atc:il 
M$^tTV>S^, L*XLWfe'; ^^5->'«:J'->^2 0 1 

tiXi>XK\ \^'tti<7y^<,zij. ^s.-j^i'-y20i 
*>'«l*IlcfcttS¥««sS 1 acoffitcffia$ix&reOJa<R 

[0087] i;i±.mm Ltzmtmmxii . 0 3 tc^ Lti 

a<7)Tifeffi (ap-'s. ll3Jifa8y*li4 3^«ffi) tc*3<t 
ST-^'gi6 a^^^3 atc«i-:);t®igjtc^*<±l: 
SOS-. TFTTl^^SIRl OtcSll Oc vSriaSCli: 
t:-^WLTv^|,A^.iixt-*ni.T. Ttffi^lKl 2. IS 

1 Jis^)S4 1 . ig2«Si^)i4 2 , msm^tm 

m4 Sizm'tm-^X. r-^me a^cOiegl^TFTB 

|g3Ji^5iiSM4 3^|g2Sra^)K4 20±ffic7) 
SH^CMP (Chemical Mechanical Polishing) ^0:3 

mx-m^-tt z.btzX^. m^ii^ms o.g (^m on g 

\ass)im^^x^i^izmm-t:itizj:*) . mm.w-m.it 

mmi:'ir'oXi>X^\ 



[0088] nizvj±mmLtz^tmmvii. mmx-( 
[zi.DDmmt:^0. iSasmv-xmai hRi/im 

•t-y ^fllJHS:^^->T<J:V^L, ^^3 aO— gC*»t>=0:S 

mmx'li. mmx-( y^yymTFTsocoy-hmM 

^><0rafc211UUiC0y-b«Si$:ffiaLTt j:V». CICO 
J: d tClx a. T;l^y- V h V TJU-y- h JiJLhT'T F 
T ^m^-ttm. f-^ ^fUb V-XRl/ H U 'f yfiJSfc 

•thZbH^X^h. 

[0 0891 (r^'-^^^-y<^^m3m) mz. H9 

A^^iai 3S:#RSLT. ia5tcS^t/i:rs-M-:J'-y2 

0 1 izRix. n-f^i'-yb Lxum^m^^w^ 
m^z'y\^xmBnt:^, zziz. m9t^i^mi sa^^ . 

ai3a (atfjSQ^'C^-r) bMztmLXjri-tWWmx 
[00901 m9iiZ7B'rjmx^t. y^-nif-y2 0 

2\t. ^^mi a.cr)mim<^j:'>x\^hcr>\,znm\^x 

d t^^ififc-rti-(f , ^ $ -^N-^- y 2 0 2 <o3gjsis«35>«di 

[0091101 of.zwi'tmmxit. ^^-f^i^-y2 

mz^\,^x\m lA^hMA iZ7Fii.fzm^m(r>m^bm 
mx'ht, zcoxoizmm^ii. :J^5-^'!^'-y2o 

[00921 ilL. 12 1 oiz^LtzmmxtmtLK 
y5w?^'-y2 0 3t4. i!^!5r<fct«aBa3atc: 

•rix<±\ ^^5->'^•:5'-y20 3t^^a3 ahtfOStCtS 

[ 0 0 9 3 1 Sii iz^miSrcii. y^—f^9-y2 

0 4<4, ^^f*c«l aOlB*<$fe<^-5TV^?,i7)t:J^^EL 

Tii*^'j£<je«$*tT>.^i.. ^(^mommz-y^-^xitm 
•ttL{f , ^ 5 -^N-:?' - y 2 0 4 (omismwMis^^^ti 

[0 0 94101 2tC^f J^KITti, yi-n^-y2 
0 5<4. #««c® 1 s.<7^VV-i y^ij^hm^^tlfz-r 
^^J^9-y2 0 5 a i: , 1 a.i)^h^m^ixfz 

^a_^^•^_>.20 5bi:Sr^it■rv^-g>. ^LT, t/S 
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, ^^-/^i^—:y 2 0 5a SrfiJffl tTSH^MSr 
*34T' ( BD *> . 02 ai/H 3 LfcWm^S. 7 0 tc-fii 

X{±jiJlie*)tC (aD*>, 02S.V133tC^L!^c#S 
?StS7 0K:Jn;iT) «^rct^. L*»t« i<OJ:d^H 
^«{a(l^»««i t 5 ^' :^ - >- 2 0 5 a i: {±*ffl-C 

(00 9 51 i^, HI 2tcSL!ty5->'N°^->-2 0 5 

[ 0 0 9 6 ] 01 SiZ^-tmmTli. yS-M-:J'-y2 
6. ^LT. ^^5->'\"^->-2 0 6(±ifiL<tt. ®S 

S7otciti.T) ximmmz (sa-h. 02x1/03^ 

^mt^. MX.X. :^''S->'^•^'-y2 0 6{4, 
'e<O<fi«O«fiK(::oi'»-C(40 1 *»^04tC:T^LfcSIMJ^ffi 

ffi^hnmxrmhv ' " - • 

[0 0 9 73 i^; 01 3t;*L,J^2r5-^^•^-^>'2 0 6 

[0098] (Mjt7°n-fex«oi^ 1 %msm.) <J:fc. * 

(:oV^-C014A>^>016S:#,^LTi8BJ-ri), ZZ\,Z 
0 1 4 8l{itTn-fe;?.<ol6 1 gd«^®<o#XSlct3(t 
&«5v3fc^Sia<0^*Jl 1 a#j£tfO«TSrT®0T')l|I 
5:3l-3-C5^-rxS0-C'S>O. 01 5{4. SJBtrn-feXCD 

1 af'tjac73:^$:014«OD-D' 6ltffi0t:'|lHS:i&r)T 

*-riS0TS) 0 . 0 1 6 SBtro-fey^tfom 1 Utt 

}KS«0#Igtc±3ttS1S5Wfe^S<0#S«5Sl aftifi 
(O«i=-Sr01 4<0E-E' 8liffi0T-Il|l?:ji-3T*-?-XS 

mx'hh. 

[0099] sls^iiro-fe^com l USfeJgffiT-JgBfe-r 6 
01 2fc:^L.Jttcoi:ll— -cabs. 
EP^^C:f<4, ^^5-^N*^'->2 0 5{±, ^i*«l.a 



TtliSg~rsrS-/N*^->'20 5at. ^^f^:lll a 
i)-(,^m^tltiy^-'>^^->2 0 5 b i: ^r■^^T'^ 

[01001 5fe-r0 1 4*>A,0 1 6C0XS ( 1 ) IZTsk-t 

FT7'l''fa«l 02-fflSt, 7:rh'jy^77'fMl/ 

7 0 n mm^X$) 0 a'>^lBJ^7&^*&1^«X'ft -l-iS 1 0 

tt?yx#H^o*Sj9 0 0~ 1 3 0 0*C<O?SiiTr-- 
/l^aU, f^tc|llSfi$ixl.Siarn-fextiJltl.TFT 
TU>f^ 1 0tcit&^)!)Ji!'-^<^«. J: dtcMJiaa 

[0 1 0 1 1 g?V>T. CKOioliiaSffiStUtTFTrt- 
-f««l OO^MC. Ti. Cr . W, Ta. MoRX/ 

-y^V^^izX*}. 1 0 0~5 0 0nmgjec0iili[. # 
^L<(±*<j2 0 0nm<7)Mll(^j65^$-JB^t--5.. -tL 

tpt&^^cr>Tm^y(m 1 1 a srm-r s . 

[01021 <Xfc:0 1 4*»'i>01 6<DXn ( 2 ) Tt±. 
Tiiljg3KI»l 1 a±tr, ^BXitm&CVDm 
^(ciOTEOS (T-b5 • xf-;i^ • 3j-;wy - i^yy— 

b) TEB (T'hv • xf-;!/- • ;if- M^- h ) 

X. TMOP ("Thy • ;*-f-iU- :t^v' • y^xu— 
Xf>?-^&fflVvT, NSG, PSG, BSG, BPS 

yny|K^*>«c.^-&Tit!!^Kl 2S:}^Bg-r-g>. Z<7)T 
immmi 2(r>SSmi. mUim^ O 0~2 O O O nm 

[ 0 1 0 31 ISvrCrTilteM»Sffill 2±(iZ. J&4 5 0— 
5 5 0-Cv t.KimS 0 0'CcOiblS5WflSiS««'f' 
"C. SE*|!5>4 0 0~6 0 0c c/m i n<0^ y i^^V^Sf 

|«J20~4 0Pac7)CVD) tdj:!?. T*/U7rX£^'J 

~7 0 0X:fcT*<Jl— 1 O^S. n±L<\i. 4-6^ 
ia<orx-;Pjl!U12:tt-r & C t C i 0 , ;K 'J V- U 3 VIK 
lS:*!75 0-2 0 0nm«0!K@, L<<4*f) 1 0 0 n 

^i: t-Ctt. RTA (Rapid Therml Anneal) tri^-ofz 

u—if-r--^i^-ct^v^. citfoge. B^x>f -/^yj/ 

IC-rSA^tCfbtT. V]gOT^^IIIS^7C^c^)^--^^•y^ 

T . 7 :i- h 'J y 7 ^ aiA'x .y i-yyt,zx >o . m^^N* 

rJ^-yS-^r-tS^ttcJil aatm«^'«^'->'2:*i-a 
rS— >'>"^-:x2 0 5 (in*>, rJ^SW'?^'— >'20 5a 
at/20 5b) imfSL-fh, 
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[0 104] :$mmmmvimi>z. WM(om<^^i^m 

Bg) . atr5--''C^'-y20 5i:<0 

VN*;?- >«JK 5-^*6 ^>ii-l> , 

[0 1 0 5] MV^-C, TFTso^m^-t^^t^mi 

ai&»9 0 0— 1 3 0 0*C<7)tajg. »iL<{i*<>l 0 0 

J: 0 . ^mcomiSMiti^ U 3 ( H TOK ) "^m-it 

mm-t^, wC7)ig*, ^i^tjii aai;f^sw\'3'-y 

2 0 5{i^'«?. *«73 0~1 5 0nm<0)?$. »tL<Ji 

i^aS-SOnmCO/SSfc^rO, *feM^M20»${±. 
2 0~1 5 0nmCOff$. »^ L<ti*<]3 0—1 0 0 n 

[0 1 06] ^v^T. ^^hi^v-'xhe 1 ox'^mi^m 
T. ffisw^ttttSr-^^^i). fit, ^tmmx'ii. y 

4^). »«14^-^i.^:v^Tt>fli*>i:v^. mz^ 01 0X1/ 

01 Hc*L/>:<t^tC:J^S->'N'^'->'S:^^3afc* 

^h^mmmzi>m^i-^^'^i'Z\i, ^j^-^<ti>M^ 

1 010 7 1 lECriO^ F-^sy FD P<7)>f 

T 3 0 CO^ Ix- A5t?-/U V t h ^mWt^ tz^ 
liZ. ^^«:ei a<oa*>Nf-v*;l^«^l-^{4Pf>Ar^ 

[01 08] Mzmi At['t3mi e<r>jM (3) tj±. 

y (p) 2rlKd6liL, :Lcr)^')y^}^y^^mmt-t 
h,X\i.. P-<ity^c:iO*ryi^'J3y]KeofiSJli;|plB# 
^:3^ALJtF'-7•^^/'U=IyK2rfl|v^Tt J:v>. dO^ff 
Ui^'j3yM«0|gJ5(i, **)1 0 0-^5 0 OnmcOJ*§, 
L<{4««?3 5 0nmSST^>S, -etX, 7:«-hi; 
y^^57 -r24l/fx«yf-y^^l:J: TFT3 0c0i^— F 
m«6^-&tfR)fS>'^^'-y<7)^3Bli3 a SrJB^-r^ . 
[0 109] Mx.{i\ TFT3CSrLDD«)i$:1^0n 
^^^.;US<7)TFTh-t&«-^-.*««:Jil aOr, 5%"^ 

ffi«Ky-:^ii^ 1 hm/^mjs.Y\^^ y^mi c 

P ^ i: OViS^TC^iO K->'N-y F SriKigJS-C- (^Ji. 



tf, P-<^y?:l~3xiOi3/cm2coF-X»tc 
T ) F-r-rS, CliXtCj; 0^113 aTO^^f*:Ji 1 
att^-v^^/HiiSl a' k^rS, Mt. ffitSx>f -y^y 

^fflTFT3o=sr<i«-ri)is?tS[y-xii)si dmsm 

0 1 (giOJE V ^Tffiy ^• - y 5Sr S I' v-'X F ;i Sr ^35ia 
3a±fcJgjS-rS. -tO^. P^rifOVfi67C«<OF-vs- 

yvt:mk^x' mm. p>f:ty^i~3xio'6/' 

cm^«OF-X»tCT) F-rf 1^4, mUi. WSi 
^OF-r*fi=fc-riC, :t7-fe»/ F«mc^TFTi: LT 
tJ:<, ^3B|g3aS-vXi?i: tT, P^^y, B-f^T 
y^5rfflv»!t^:tyaAii^Btci: O-fe^L-^T^-f yMcT) 
TFTfcLTtil.^. dcO^Pi^it^cOF-rtCiO^Sl 
3a«jeK:ffi»lJt^$il.S. 
[01 10] »:tcai 4*»^>EI1 6<0XS (4) 

NSG, PSG. BSG, B P S G^fc'cOv-y y- 

F . M-fki^ 'J 3 yM^S-fti^ 'J 3 y M^*- 
1 mmimmA i ^m&-rt . i Jirai^is 

1 20l^f±. f?Ji.{f*<75OO~2O0 0nmgJSk-r 

•I.. c:c:-C'»^L<{i, 8 0 O'Ccog^ioa^TT-- 

«^i^ll4 l(7)M©S:iSi±§-ifTt$<. 
[0111] fiiV-^T, «IS«g@^M4 1 fcrM^SRlCtt-f 
>J-y:i:-y^y^. R^(5tt-f ^y t'-i^x-^^y^^tOF 
^>fx.yf-y:/tcJ:0, ^^coay:?'^' F:^-/l'8 2 
&t<8 3 (E2ai/ll3#tl) i:m^fi-tt. 

[0 112] rn^^x. mmcvD^i,zxK>^>j'>v^ 
ym^mmL. Htcuy (p) ^mmv. zcD^i^Vi^ 
v^ym^mmitt^. p^^yiz.cr>^vi^o 

v^Ti><kvv„ ^xwy v-y^y^toiKWi. *«?i o o— 

50 0nmiDJ¥$. »iL<{i:*5l 5 0nm®^-C^ 
i.. -^-tf, 7*F'J V^^97-fZWXx.yf-y^C:J: 

>FSS^coH^^4»*W17 1 a&l/T-^iia^'lia 
7 1b (I22&t/I23#M) Sr^^^f^. 
[0113] ig^V^-C. ]ii«^&ffi|i^5^S-|ftia.&jlr# 
«ffi4>*8il 7 1 aSl^SS 1 m^imm4 1 ±fc, jgSC 
VDj£, r^X'7CVD^l.zXK)»i§Mi\:i^^Jt3ym 

(HTom) '^it'>vaymi}-t^^j:^m^w.m7 5^ 

^*|g7 5(i, *fe«1120^t|i|lilc, mS^tfiV^ 

ii^mmcr>\^-mii-ii>mfS.Lxi>x<. -jkictftw 
y- F«ai*issrjgBK-r-s<otcfflv^^,*is#a<o4«9ifeffi 

^m. mm^m7 oiiA^<^j:hcr>x\ mm. m&ix^j: 

^\^tmfSkhtci>i,oi,zwmsimsimm-i>b^ 
nx'hh, 

[01 i4]ig?^%T, mmm 5ij.zw&.cwDTm 
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7 2 (ii2at/H3#i!S) Xli. P^^> 

ti. *«jlOO~5 0 0nm<7)/f$. 18-tL<iimi 50 
ifeH^s X/N--x^'y>':?^(::J;0. 100~500nmS 

[0 1 1 5] M^-^T, Mx.{f. ^BEXfiMBECVD^ 
TEOS;{f;^«^ffl»,^T. NSG. PSG. BSG. B 

mim^sm'm4 2<7)mmi. mjfsoo-i 5 

[0 1 16] MV^T, » 2 «^iffiiR^4 2 Kit? 

81 (ll2at/na3#fS> SrfflTL-fi.. 
[0 1 1 73 aiV^T. lg2«SI6gll4 2±<0^Hfc. 

^m'^V^^ mi:±mmbLX. *<)1 0 0-5 0 0 
nm<7)m^. iSF^ L<{A*«»3 0 0nmteJtflrr«.. -tU 
•C, ^^rh'jy^/v^-fat/^x-yf-yi/tciO. ^^^^ 

[01 iQ\mzm\At>tymie<o:Lm.{3)X'\i. 

VD^-!?>TEOS;iyx^S:fflV^T. NSG. PSG. B 
SG, BPSG'3:k'«0>'Uc>-— ^-ftv-'jrj 

— 1 5 00nmgJKT'Si-&. 

[0 1 i9]M<-^T. m3mm!mkA3\.zm-t^ 

8 5 (a2av®3#fiS) s-ra?L-ri.. 

[01 203 igiV^-C. ll3SISi^lK4 3±fc. X^^sV 
J: 0 . I T 0)l^c^B^^«ttli$r . 5 0 
~2 0 0 nmt7)jl$tcifl«-f -eUT, ^^hUV:/ 

■ga^mbttii^. 

[01213 gcV^T. ®^fii9 acTjitC^KU-f 5 KJK 



[0 122] flfcfe", ia3t:^U>:>pri6j»«2 0tco(,^T 

57-^R^/x•yf•>-^^5r^TJ^mi$^^l), i^. Zixc^(7i 
mmii.. ««1±T'fe-&'£-S<±=5:< > C r . N i . A 1 
^t'(r>±m^m(m. ;&-;K>'-^T i 7 hPi^'x b 
iz^tSL Uitfiafliy 7 -y =0: k*<0««*»ibjej« LT t J: 

[01231 ^<D1^. *tl*iaSe2 0<?)^BtlXM-.y^«l 
mmizX 0 s I TO^cTj^B^^ffiffiRS- . 5 0~ 2 0 
OnmtfOJP^tCtHm-rS^ktiO. *H6]Sfi62 1 
Jife-tS. Hfc. *t|pjmffi2 liO^ffllC^KU'f S H^<7)ffi 

o J: 3 i>zK-om^^Ty\i'yyim^m-tZ k^^zX 
0, lI|fi]IS2 2 (I23#{i) ■iJ^m^^tii,, 
[01241 Safc. JiMco J: d l::#«3&qgB£Sn:tT 

FTTu-(mmiobM\fl}xm.2 0kii. m\^meR 
j/2 2f}^Mm'r^idi,zi^~futi m2 2&xm2 3# 

[01251 aiMmtttX a i asBtrn 

-fexco^lUMJI^^lcintf. ±3*t?t:*%BBtciS« 
^^aSrlgjSX'tS. ^LX, TFTrW«)Kl 
0t:«10cv^ffio^m. «10cv|^tCiiiaKi|sJil 

ai:r5-^N':5'->'2 0 5 t^m—m^(=mmzy if h 
u vy^y A wmjj:i^^y^y'fm^^zi. ^mm-h<r> 

X (0 1 4*^*^0 1 ( 2 ) . #^<*K^N- 

- >- h S N-iJ'^ >^ E 5rS Wc?^Rfc-r S CO k it^ t' 

xfm^^%WLxtm\.f^i.o^z. ^Kh^mvmx^ 

k;J^5->"?^'->'2 0 5 ki&|l|^fc/1:?-x>'^^-f Sfig 
fc. ^1 0 c vcoe^^v^{i^mT'K*r$irS^5tffl<0 
3feS:. ^^5-/^"^'-:^2O5J^^covx^'g53i•KJ:0 

m'Wm\^^zii\-^i,n9-y^m.^-m^hixh. 
[0 1 263 (i^rD-fexiosg2Siift}B^) Hf. 

Ic-ov^Tia 1 73li;q3 1 8 (MWca 1 6 ) 1&#S^UT 

iJiBJ-ri., ::^(:illi 7{i, MJtra-fex<oi^2»]|fe3^ 
\i. KjtrR-fexcom2^e5Sjg.^<o«-xe(cfc{t-&«m 

3t^SIB<0^^f4!ii 1 a#i6<o«^^S:iai 7<7)D-D' 
BT®@TJi*i&oT^-f-xei2T*S. 016 
<i , Bu^ t itMitr n -fe xcoSS 1 ^li4Jg,^o;^i.:S: 'oT* 
^2|life?g®c7):g-Xg{cl3ftsm^^fi<7)^^« 
1 a#jftc7)^$:iai 7<73E-E' BrffiH-CJi^-iioT 
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Eli. 014*>^>iai 6Sr#,^LTiJiHBtf^iBtra-fe 

[0127] :mi&y^-^:^<^^2mmmwrcm^-th 

mhH^iVii. ySWN-:?-y2 0 5{i. i|iSI«cJila 

-Ct«ltrr'S^^5->'^°^'->'2 0 5ai:, ^^^sS 1 a 
*'<c,^Bf§a;t^^5— ''■?^'->'2 0 5 b i: Sr^^T'^r 

[0128] it-rn 1 7m/mi s (mwc^i e ) <r> 

( 1) *>^X^ ( 2 ) T'(i. 01 4*>'ol3l 6tc5^ 
LJtMJtro-feXco?Bl|IM}g»<OlS ( 1 ) *»^>XS 

(2) i:Piai«Oie*«tT^rt)fLl.. fIL. *ll*feJg)ST 
{±. y^-J^iS'-y2 0 5 aS:li^€<aiil^»ISSt L 

2 0 5 aOCJt li^fid^MSi: LTffl^StV^^ 

[0 1 29] iXfcHl 7&urEll8 (MWC01 6) <0 

( 3 ■ ) f ^3iBia3 a Sr^-T 

LtcT^y 5-^'?:5'->'2 0 5 atcStlSj-T 

^m£Lm^M.'mM2 l 5SrJ^f£-rS. 8!^T. *e»JK2 

^«fil:(ffl^fi«Bi2 1 5*>^>. Wm^MilO' iM^mx 
- ( lP'fe> . 0 2 ai/f 0 3 ti^L"fc«a?&a iroizj^tX) 
Ximn^iZ ( fiU V 0 2 S,tf0 3 btcwm^M. 7 

(3) kmmcojim^)^^^j:htit, 

[01 30] aclC, 017atf018 (Mmc01 6) 
OXS (4 ) *^^>XS ( 5 ) X'li. 01 4**^,01 61C 

TT^Lfzw^m-izxcom 1 mmBm<r>xm < 4 ) A><i>x 
g ( 5 ) tmmcDxmti^n^hix^. mt. 

■C<4. ll^€CUil«»^2 15i:&m{iHzmb-rfzib 

[0131] JjLhfjiBflt^ri i.»Jtrn 
-feX<0Sg2||]^fiSt::J:Wf. !t$(c::r5-'''f^'-i^2 0 

S7 0' ^miX'XiiiBMmizf^^m-t^ miacoxm 
( 5 ) #,^) mm^t^ssrSSitT't i> . i m 
imm<^)m^tmmi>z. TFTru-imm otc^i o 

j^^-y2.o 5 1 in-m^hn^i,zy * h y y ^^^^ 



[0132] MtX. :*^ro-t^i7)^2^fi6?g»lC 

^HtS:. ll-lli^vr-S^M2A»'i>raB#l3j^Ji!t^«gT-atb 
l.ity>s Siift®«0ife^Bg2S:-tfcm-«x{f. 

70' i.znni>mmmmm!&jmmhTFT3o<^ 

[01331 (S8jt7-D-fe;^«|g3|IS6?^® ) * 
^^-:>v^•C01 9*>'i502 im^LTiJiBfl-rSc Cicilc 

0i9{i, wm.ru-^x<Dm3mmm.<r>^xmzii\t 

Srj&r)TS^-tX^0T*>O. 02O{i, i!J3trn-b;^0 
®3^JSJgSSc7)#Xgt±>ttSm^^S<7)i|i««sP 
1 aft5fico«^-S:01 9<?DD-D' Bliffl0TISS-3i-oT 
^■^XSSfJ) 0 , 02 1{±, igitT-n-feXOmsHtg 
ff^»iO«-Xg(Ct5{t-5fl;^^ao4^*« 1 aWifi 
^«^&01 9<7)E-E' BtM0T'ffiS:iIo'CS^-rXS 
0TS)S. iJt. 01 9*»/?>02 ItfcV^T. 014** 

A>0 1 6 iz^uf^m 1 mmm<^m^k mi^com^mm 
s. 

[0134] :^m^Ta-^x<Dm3mtmmx'm&'r?> 
m.h\.xi^m^h. 

[0 13 5] 5t-r01 9*>^.02 ICOXS ( 1 ) X\t. 
0 1 4 *»^» 0 1 6 k:^^ Lfet!it7-a-b;^<om 1 W^m. 
<7)XS ( 1 ) i:|5l«<7)Xg*<4T=5:±)ti.l.. 

[0 136] mzm\ 9*»^>02 1<0X8 ( 2a) -C 

^W.m\ a^Jgfl«-SIKfc. 01 3tC^L./iT® 
J^Sr*■^^.:^^S-''^•^'->'2 0 6Sr. ^i*:Slai: 
H-KA^^jISl^CJBBK-rS. -ecDflfe(COl^T<4> 014 
ii-hm 1 6 L^cSgJirn-feXco^ 1 HMJ^fficOXS 

(2) i:|nl«iOXS3&<ff^:*5*i.|>. 

[0 137] W.zm\ 9*»<^02 lOXS (2b) T' 
a. iffi^ll2±(Cs Ti. Cr. W. Ta. MoSt/^P 

i» y^Ki 0 . 1 0 0—5 0 0 umn&<r>mwxzn.f^ 
tm.. 7 * h u y ^7 7 -f at^ct .y ^>'j/(c j: o . h« 

T, lte^)l2&:r^L-Citl^i^aSi^/i:$^S-^^°^->-2 
0 6&?/Sl^mtt{BlJ^ftmffi2 1 6*-^. S«§»7 
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0" imAT mh. m2Rifm3iZ7r^tfzwm^M7 
miaiHi§«®ii2 1 ecmmznmtktx. ^K2<o 

miX<. *520~1 50 nmCOJi$. *?ilL<<±*«J3 
0~1 OOnnKOe^tt-^g.. i^. Z(OXdl,Zt^m2 

.y^^;j*^-^{f^ TFT3 0<^y-hJ6gilKSr»< 
K2Ri;fiffii^]K2 2 0i02«*="bJ^B£LTt±V^L. ^ 

^•{i, y-bi(eiiiis$rijeiiaK2 2o-cii^<ieii*iR2*» 

[0 1383 <!KiZ. 01 9*^4>02 ICOIS (3) 36^^ 
JM ( 5 ) Tii. 121 4*»^>@1 6t=*L5tS8Jara-fe 
Xt?)SSmi0^»OXS ( 3 ) *»^.Xg ( 5 ) t 

^»«fii2 1 sir^mmzmt-rr^i^coziy:?:^ y-m^ 

[0139] IJUiSiBH i o iz^^B^izX SiiBtra 

S.7 0" imkX'XiiM)}nmz[HM-t^ {m2om/m 

2 1 ^TM ( 5 > #Bg) «^3t^aS:SS!3tT# 5 . -5- 
LT^l^lfiSJ^SSeO^^tl^mi:. TFTTP^««1 
0 tC« 1 0 c yf^m-yfz^^ « 1 0 c V |*|tC^f!|s« 1 
a i: ^ s -ys-^— >- 2 0 6 i: KA»^I^WftC7 ;r h 

[0140] :*^JtTn-t.X<7)|S3ia6teje®(Cj:iX{f# 
IC. Ei^«<2fi«IWfi«®2 1 eii, TFTTI^^S^l 

0 ±izi5\i^xmmm&.fmMMm:.hy s -vs-^- 2 

0 6 J; 0 t,«EtfOjijill!ll'{4abE.o^3m3 a J: 0 1 
TSfflJl-Cia^'l* (02 1 «^XS ( 3 ) 3&*^Xg ( 5 ) 
#g^) . fi!-o-C> J^5>->''!^'-:^2 0 6i;^^3ai: 

<nmzii. si^{aoia^€{4M^*€ffi2 1 6A«#ft 

*>. 013lc*t/i*a§. ^3iBlg3 a*«?gj«$*i.y::¥® 
fS«fc:«iaT. ««ttcO:?'5wN-^-y2 0 6SrJ^Ji£L 

^fi(c<t«.S^^tS<vli:=5r<#«$*7 0" Srf^Oii 

[0141] ye.i,z:^W^y'\:'-^:^<7)f^3^BMizxti 



m%mt^hm!^-ttcr>x\ ys^'-^-^^'-y20 6bw,m 

LXM^^^-M^ifyf^-ix^. ■fit, BSSfitiS^* 
[ 0 1 4 2 ] N«s :^mMy^-tX<D^3mmBUX'ii. 

^mi3 acr)Tmmi>zm^{iLmmm.mm2 1 e^-stt 
s J: d t /i3&«, ^tsi 3 a <7)±mmi>zm'&m.&m^A 

2 1 <?5XS ( 3 ) ?rXS (2b) c7)1i|^^^T^ 3 bik<,Zi 
<D^(7)Xn (2b) T-H^fitM^MSffi 2 1 6 ^Jg 

0 6 iCO^iSM 2X{±220gP:}i-S:X.yf->' 

tiyi'-n9'-y2 0 6&t/ii^«fi[ii^smsi2 1 6 

a^«eSi^2r:frU-C*«l3 atcm*3i-CH^«(iffl!l@4 
^«^f^05itf>SMl^i#{i. ^ISl3a*|ift<«l^fc 
[0 1433 \:}±MimLti^&mmfSrc\t. « 1 0 c V 

y:f^jK^ltiJ6I.S&mat^^3Sf*:JSl afc:oV%TOie3t 

[01443 (mswt^s<7)^f*«ift) ia±<^ J: a 

$r02 2Jtl^2 3 5:#5SLTMBfl^a. i^S. 02 2 
{i, TFTrv^««l 0*-?-<0±t}&lKSitfc«4t^ 
1?^ i: ^^^tlpl»« 2 0<5D»»A> ^^SS'Cas^') 

2 3 {i. 0 2 2«oH - H ' msmx'hh . 

[0 14 53 02 2tCiiV^-C. TFTTU-^S^l OcO 

0, -f-cor^iffllcM^TLT, Wfife^^tSl 0 acr)JlIfflSr 
ffl^-r«.i»i^i:t-C<Oj!l3tl»5 3**i6ttfet^-CV^^. 
-;H^5 2OJ'Hac0®«tC«. -r-r^MieatcMfllfl-^ 
^W^r^'f 5 Vi5^-C'tt*&i-|.^ ttcJ: Ox-^iae a$r 

lffl!rr?.x-^*SIBiJ)IslS&l 0 lat/i'hSPIalSSS^^ 
10 2*^TFT7^-<aMl OO— ffltCja-oTStt'^iX 

•cfc»). Mim3&iz^^^^m^is^^ ^yyx-m^ 
■ti,:Lbi,zi:*)^3m3si^%m-t^^^ms\3i^i 
0 4i}K zco-mi,zmm-ri>2mzm'^xwf{i>tLX\^ 

^BlR3atctt*&$*t«.^fi^TKffi**|S]Sfctr'^ 

'3:V'>(7)^f>tf. ^^WafiHIBSl 0 4li;n-ffl!l3tm't^ 
i-'ittisa^f t^rv^. x-^-^IEiSlElSSl 0 
1^B«^^*S1 0 a<:03atc:«ioTMffllt3ffi5iJLTtj 
iv-^, HCTFTTI^'fS^l Oco^^— atcJi. B« 

^^i^i 0 ac^mmi^zmi^titz^^mmmBiti o 
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(0fSiTwmizmmt:bi>^>f><ommM i o 6*«ig»t^> 

tziy~f\^m5 2t{Hmti^m?:W^M\^m^2 0tli^ 
Kv— ;l'tt5 2l;J:>9TFTTU-fS«l OtCSI«$iX 

[0 1 463 i^. TFTTl^-^St?! 0±tC(i. itl^b 

cD-f-^'miBiiJiiis&i 0 1 . ^a^iBiftiiis&i 0 4^ic 

y^TEPjD-r^^fvrU y^HISS. 1Sa£0-r-:?^6a 

[01473 JiLha 1 *>^>H 2 3 Sr#Ba LXmrnLfcm 

^1 0 AiTFTTU-^^l 0(7)±izmfh^h*) 
tc. MtifTAB (Tape Autonated bonding) S^±t^ 
|||g§ilitig»fflLS ItC, TPTTU>f*a«[l 0<0^ 

2 0 CQfSSt3fc*^*AftN-Sffi9aOfT FTTW'-fttKlOcO 
iiim%tl^^^tm<iZii^^ . mtti. TN (Twisted 
Nematic) ^— h\ VA (Vertically Aligned) ^— 
PDLC(Polyiner Dispersed Liquid Crystal)^— 

[01483 tUilj4BflL^cllM?B-«t3t3(t^mM3t^ 

L'5r*^%. mmmm9 atztt\irt^^^mmtzRGB<r> 
ii^-y <)\^9^^<^Mmmtmz. n\^mL2o±.i.z 

Jg^LTt>j;v>. doidtc-Tixtt', roi/^^^JJW'h 

WIS. 2 0±ic 1 MS 1 WMl^-t^ iio^Z-^-i 9u\yyX 
^mtttiV^. ftSlr-^ti. TFTTU'fSeil 0± 
<r>RGBl,ziiit^hmmm!&9 aTHZiO^-l^'JXVm 

x:^'y-y 4 }V^m^m^-th:Lh\,-^^X'hi>. z.<n 



[0 1493 ±i!BU^IUfe}gSSlcRBiaflS 

m\\ i^^<^^mmri^i^3m^\zii\^hws^ 

[02 3 l|{fe?^®OlE^i3te^StctJ»t6-r-:?«. * 
MSm«6^7!)*J^jSi$iXJtTFTrW'fai«COffiK 

m-t^micommmcow-wmx'^ h . 

[033a2cOA-A' BrffiHTft^. 

[04] a2coa^^^5w«^->'i&. ^^frsai^jt 

[05] 04OC-C' BTffi0Tft.S. 

\ms^vamiizii»^,mA<r>c-c' mmm-ci>^. 
mi ^ :i^mmm}.zi5\th-f^'-^^9-y^f^-5'~~ 
y i/x^S: c - c ' mmi,znm't.hmm±x'wi-t:LW 

Xhi>. 

imQ^ ^wm^zis\fi>f'^^^-'yyiLm:c-c' m 
mhznm- 1 mm±x'7rrtj:umx-h t . 

[09 3 ^HSK^Mlt^JSV^Tjgffl-Brtg^fliJO^SW^s;? 
-y*. 04fc|i|«t^*Satf^Blili:*fctt»U 

[010] 2|5|llf|?Bffi^fc:fcV->TSmfig^rffli<0^^5-^^• 

mAk.nm\iz^mmmfi^mhmzm^ 

L.X7h-twmWrchh .' - ■ ' • " • - - - 

[0 1 1.3 *»filg^tfcV^-C«ffl^tg^ft!lO:J^5-^N- 

if~y^. mAtmk^z^wmm/immt^^izim 

[01 2 3 *»fe?g»l-tJV^-C«ffl-5Itg=5:ft!J«^r5-vt 
^-^-S:, 04i:l^«tc4^fi£JiatX^!Byii:ftlcfeil^ 
LTSrr^a0T25S, 

[01 33 3|s:gltfeJK,«lct5('-»T«mtg^rft!l<0:J^5->'N' 

^ ^ , 04 i: mk\.z^wmim7^^ t ^iz».n 
Lx^-r^mmx-ht. 

[0143 ^%mi>zX SSSBtrn-feXco^ 1 IISfe}g»<7) 

[0153 ^^mzx ^smrr3-^x<7)m i nftj^sico 

1 4 <0D - D ' Kffi0-eJlI$:ia-5 T5^-rxs0-c$>s . 

[0163 ^^miizj: i^yu^xenm 1 m^mco 

^xmi>zi5titm.9^^m.cr>^mi>^mim<7)m=F^m 
140E-E' mmMX'mii&-oX7rs-txn.mx'h^. 

[0173 2ts^BJlcJ: i.SSJSTa-fe;^t7)IS2SIJfi?e.««0 
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[018] *5&Bflfcj:&atJtrn-fex«ii2*jte}^si«o 

[02 0] :^wmzxhwmyvj-^^cr)m3mmmm<^ 
«-xstci3tt&«^^a<^^*«W'fi^«^*i3 

[02 1 1 *%BBlcJ:SSiirn-bXco^3*MJgffi«0 
1940E-E' B)iBSHr)lSr3a-:>T^iH-lS0'CfcS. 

[02 2 ] mmmcom^^^mzmfhTFTTu 

[023] 022COH-H' 8liffi0'r'J>^, 
[l^^tfOiKBBl 

1 a' — f-v^^PfSW 

ib-®ig«v-;^pH^ 
le-JiSftffiK^'fV^ 

2-*feJiii 

3a- 



6 a—7^— ; 

9a-inSII«i 

1 0- -TFTTU^S^ 

1 1 a-Tliyi63tJS 
1 2-Tfl!!i^l!8 

1 e-ffiisin 

2 0■•^*tl^Q*K 
2 l-)i?t|nI«flS 

2 2- -iditaM 

3 0-TFT 

7 1 a-*«JB 

7 1 b-cf^ffl 
7 2-Sa«S<0^lK 
7 3-^*i»0®2lii 
7 5-1^^11 

81. 82, 83, 8 5 --3y^':J' h4-— 
2 0 l~2 0 6-rS— >- 
2 15, 21 6-Bl^fg{£[iai^&1;S 

2 2 0-Sfe^lK 

3 0 0-^«Ml 

60 l--eXi? (U-^^'/U) 
6 0 2- ii^^^->' 
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F:5^— 2H090 JA02 JB02 JC03 JD14 LA04 
LA05 

2H092 JA26 JB51 KB13 KB21 KB25 
MA07 MA27 NAOl NA19 NA24 
PAOl PA09 RA05 

5C094 AA03 AA31 BA03 BA43 CA19 
CA24 DA14 DA15 EAOl EA04 
EA07 EB02 FB12 FB14 FB15 

5F110 AA06 AA18 AA21 BBOl CC02 
DD02 DD03 DD05 DD12 DDIS 
DD14 DD21 DD25 EE09 EE28 
EE45 FF02 FF03 FF09 FF23 
FF32 GG02 GG13 GG32 GG47 
GG52 6G60 HJOl HJ04 HJ13 
^ HL08 HL24 HM14 HM15 NN03 

NN04 NN22 NN23 NN24 NN25 
NN26 NN35 NN40 NN41 NN44 
NN45 NN54 NN72 NN73 PP02 
PP03 PPIO PP13 QQ09 QQll 
tlQ19 
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